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GLERTE D, FIRBETEAMMIE L RSN D Z R0, HARMREIXSH < £
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T E T > T\ %,
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2.1. B

TR IR EM B OEA OBL & L T—RAIZITE ATV D23, £ OEGLIAE L
TR D EHBGITE, S RHOMEITEBAMECE b - aEE O & 245 R F i
ZRRICHELIZREDVI2LH Y R ZPOICHEL TE T, REORETH A TH
Layny hrrva VRBROUT, CT BB, HRICA Y v M EFRIT s BRIKIC, BT
RN EMZ D Z L TERERA ST DHRBRIET, & HEROEGUE CH 2 Mg 2 33
THZENTE, ASTMIX JSME® 7 & TR 715 K O EEEIE O B 5 iENHs b S
TV D, Ab 2B IR & LRSI 9E 1S & - Tl 2 9 Rl BRIZ CT B o fhic & DCB
REBRSC = HNTRER 9,072 LI L o TRIT 2 HIERRESNTWD, A CT i Bkix =
O DM 5 9 9NHIFEZ1T-> TEB Y ., BT F HIZ L - T, BRI ORI o 5
FENREEDOLNTND, ZRLOMFERICE Y, RBRIKR 23+ 5 2 & TRENITHK
BEEMHEAZRETEL 2L b 00> TnD, ZD7, AR CIIEEARBRIEN /N & <
RERPTNT N &R0, BEMICHEE A RN TEX 52 006 CT R EBREZHH Lz,
ARETIE, HBIEAICE > THI &R SNDFIRBHEICONT, AU v FERED LD
IR B2 B0ERGET 5720, ETIERAY v MEEZZ(ESETHEBRIKIZ OV T CT &5k
175, 20, CTHBRICEBW T, FIZMEEAZ RAET DRI, — K ED X 2 RIESHARIC
2o TNND, WD T EEH LT H720IZ FEM il 2170, IS JREZHEE T 5,
Z LT, ZOIGINIRIED D EIGRIE A = X L5480 U, BIRMIEN 1) 2 HE+ 5 FiEE
BETDHZEEZANET S,
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2.2. EER
22.1. BERAEBLUVRERAE

HEBRIRIZIE, @6 E LTI Th D AKX (Japanese cedar, ¥4 : Cyptomeria japonica)
D Am MG JEE 30X £ & 100X 08 120mm O/NRERAZG) 0 H L, A REEHCHE 2mm 81T
X 30mm * 50mm * 65mm DAY v FERITFTI-bDE Lz, BBRAELFRNTIAD v FED 30mm
DORERIKZE S-30, 50mm DORERIAE S-50, 65mm DORERIKE S-65 L A4MTT-, AV v ME
W IREE 2mm OB T T A L, TOEEOM BT E Lz, MARIITO17 OFfLET
Mmm%)7kt/%Lb\mﬁ%ﬁokoﬁﬁ%immﬁgxﬂ%@DML\%3ka
72o BRBRIKDFIR « HEARIZ DWW T, Fig. 2.1, Table.2.1 (278 L7z, JEMEWIVEHEIXEE, &
AKH FlRE, FEREAICOVWTHIE L, BEITHBRANICHRBREEZEZNE L. 20K
EEEECTEI - 720 E L, BKRITRBREZ ORBRIKEZ 105S°COME T T 24 FEfRR% f &
ZRE L ARETRIE L, FmiE 53RO AR D CTOFRIEEL 5 D IrFEERE L2 D
EHMEE L, FRREA SRR OEIZUN X o> TR U MR &R ERS 2T AEE 5 D ETEE
FERIELEOYEHHEE Lz, RERTIEIT Fig. 2.1 1R & 2 128Ut B2 L CRRBRIE % 2
AORY 7 hECTHEEL, MAEEEZ 0.5mm/min & L, BEFMAICTAY v NEHEOR
AZENEAY Smm (Z#ET 5 E T L, IIIZIEA v A b o4kl 4204 7Y 5 esiiis 2 H
W IR IR DT ORI & BE OZRLAS Imm (S 2T TR Z 5728 43 IS L,
MOREH DOMER T ORTF HBETE LML R> T D, £72 N 7 e 38N
FEACT, M EDHEEISDBE oML TWie Bz bnd, RBRRFOMEILN
RERBE D 7 o 2~y RIZAEN TS e — KT, BHOZMITRBEORY v MF
FHZRRTE L 7S BRI EH TR L 72,

Table 2.1 Specifications of test specimens.

Average Average

Average , ) .
. Wood . Young's moisture Slit length  Number of
Specimen . density dul .
species kg/ms) modulus content (mm) specimens
( (KN/mm’) (%)
5-30 Japanese 30
$-50 P 401.8 7.06 12.9 SO0mm 3
cedar
S-65 65mm
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Gr%ain
Pi-type displacement Specimen

transducer PI-5-50 Slit (width = 2mm)

wv e
Q h I
"y ? ’y &

75!

Il

30~ 65 =70+ 35 30
100

lit length |Ligament length

Fig. 2.1 Schematic diagram of the test method.
Note: P: Load, Unit : mm

iNSTRON

Photo 2.1 Scene of compact tension test.
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2.3. HBREER
23.1. HEBRERS I UBRER

2V MRS 30mm OFERIK S-30 [T ARMEICE LK, —UZA Y v M2 40~70mm
FREEHER U, B MET L7, 2 ORI A ARRTIT “Meltki#E (Brittle fracture)” &4
T %, £72AU v FEN 50mm & 65mm OFRERIKR S-50, S-65 (T K HEIZE L%, —
SUZHEIZDY 10~20mm FEEEHEE U, S KT EUBRISFELITENME T Lc, 2 ORERR
I AR Clx “FEMERGEE (Ductile fracture)” & & FHT %, #RBRIA S-30 1XA KT EEAS 950N 2
JEETELEZOIWIKR L, S-50 TIlIi RATEIHKI 430N, S-65 TIELKI 290N Th 7=, Fi=,
BT E— A 2 N OFEE T 2 IS I BRI 2R m A R 2 \ZBML L T e, &
TYAMIR Z FFOMEE— N L e D,
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Fig. 2.2 Relationships between load and opening displacement.
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Table 2.2 Results of CT tests.

Specimen P 1ax (N) O Pmax (MM) Failure mode
S-30-1 959.2 0.44 Brittle fracture
S-30-2 943.7 0.56 Brittle fracture
S-30-3 962.8 0.56 Brittle fracture

Average 955.2 0.52 —

Specimen Pax(N) O Pmax (M) Failure mode
S-50-1 452.1 0.70 Ductile fracture
S-50-2 416.7 0.46 Ductile fracture
S-50-3 428.7 0.50 Ductile fracture

Average 432.5 0.56 —

Specimen Pax(N) O Pmax (M) Failure mode
S-65-1 300.0 0.90 Ductile fracture
S-65-2 216.6 0.95 Ductile fracture
S-65-3 356.4 0.80 Ductile fracture

Average 291.0 0.88 —
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24. FEM 712 & &5
AR ORBRIRICTAET HFNEME T, FFRATHDHI AV v MNEH OIS IEFNER &
o TNDEZZLND, IO AER Z 5 7o, FBRHER A4 JEIZ, FEM ##r (A TR
BRIEFENT) 21T - 72, FEM fEATIXILH AT 7" 1 77 2 Midas Gen Ver7.1.2((Bf)~ A X A7 A
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Rl T 5 7o f O EJfE(Table 2.2 @ Average Pua)E AJIL. & 9 —HIZIX 13 HL
D XD RERE Lz, SBRIRDHMELREL « & AWrHMELRE - ATV 3R L3
N RT w7 0% RZT Table 2.3 OfExE AT LT,

Fig. 2.3 FEM model of CT test.

Table 2.3 Specification of FEM model.

Modulus of elasticity Shear modulus of elasticity Poisson's ratio
E, E, E. Gy G G,
Nmm?)  (Nmmd)  Nmmd) | Nomd) Vond) ) | foe fr
7350 290 590 340 640 15 0.6 0.4 0.65
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Fig. 2.4 Stress distribution of CT specimen at splitting (S-30).
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Fig. 2.5 Stress distribution of CT specimen at splitting (S-50).
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Fig. 2.6 Stress distribution of CT specimen at splitting (S-65).
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Fig. 2.7 Stress distribution on ligament of CT specimen at splitting.
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26.1. fEAE
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L

Fig. 2.8 Characteristic definition of shapes of specimen.

Table 2.4 Cases of Analysis of CT tests.

Shape of specimen

C Width /24
ase I a W
(mm) (mm) (mm)
Casel 70 0.29
Case2 24 0.83
Case3 28 0.71
Case4 333 0.60
30 20

Case5 36 0.56
Case6 40 0.50
Case7 170 0.12
Case8 1070 0.02

Note: a, W, a/W: Dimension of specimen. See Fig. 2.8.
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I & a/w OFfR % Fig. 218 1R T, JHDIT a/W B RELRDITE, THSERRE
7%, KRRBRD S-50(a/W=0.29) * S-65(a/W=0.50)D sk BrE B & AT #E BITIFIE L L1z,
ZORER I D FEM HTI3ERD CT MR @UICET b TETWe BRI bn D, —
75T S-30(a/W=0.00)I 3T #E IR & < HARDFER & 72072, ZHUEFRI T a/W=0.00 T - T
B, a=0 F/21E W=oDFEFR L LT a/W=0.00 L7252 WIBWWRH T2 EEZ BN
%o

Table 2.5 Results of analysis of CT tests.

Shape of specimen Result
Case Width a w Load  OPening Jie
a/Ww displacement
(mm) (mm) (mm) M™N) (mm) (N/mm)
Casel 70 0.29 493.5 0.584 0.227
Case2 24 0.83 22.5 2.173 0.425
Case3 28 0.71 63.6 1.373 0.391
Case4 30 2 333 0.60 121.0 1.012 0.339
Case5 36 0.56 151.5 0.917 0.324
Caseb6 40 0.50 195.9 0.822 0.304
Case7 170 0.12 1061.4 0.495 0.140
Case8 1070 0.02 1190.7 0.494 0.023

Note: a, W, a/W: Dimension of specimen. See Fig. 2.8.
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Shapes of specimen Result
. Opening
C Width w Load J
ase ! a a/Ww a displacement e
(mm) (mm) (mm) N (mm) (N/mm)
Casel 30 20 70 0.29 493.5 0.584 0.227
a
P
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I =
)
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L
Case 1 Stress distribution on the section
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< 1.0
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© -1.0
Position of specimen on slit line [mm]
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-4.0
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Fig. 2.9 Stress distribution of FEM model at splitting (Case 1).
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Shapes of specimen Result
. Opening
C Width w Load J
ase ! “ a/'w a displacement e
(mm) (mm) (mm) ) (mm) (N/mm)
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a
P
AR
N
TS| =
o Sec
Vv
/4R
N
P
L ¥ g
Case 2 Stress distribution on the section
5.0
4.0
3.0
2.0
s 1.0
£
E 0.0 4‘\1
'T, 10 20 30 40 50 60 70 80 90 1
o -1.0
Position of specimef on slit line [mm]
-2.0
-3.0
-4.0
-5.0

Fig. 2.10 Stress distribution of FEM model at splitting (Case 2).
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Shapes of specimen Result
. Opening
C Width w Load
ase ! “ a/'w a displacement e
(mm) (mm) (mm) N (mm) (N/mm)
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Case 3 Stress distribution on the section
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Fig. 2.11 Stress distribution of FEM model at splitting (Case 3).
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Shapes of specimen Result
. Opening
C Width w Load
ase ! “ a/'w a displacement
(mm) (mm) (mm) ™) (mm)
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Fig. 2.12 Stress distribution of FEM model at splitting (Case 4).
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Shapes of specimen Result
. Opening
C Width w Load J
ase ! “ a/'w a displacement e
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Fig. 2.13 Stress distribution of FEM model at splitting (Case 5).
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Shapes of specimen Result
. Opening
Case Width a w oW Load displacement
(mm) (mm) (mm) N) (mm)
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Fig. 2.14 Stress distribution of FEM model at splitting (Case 6).
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Shapes of specimen Result
. Opening
C Width w Load
ase ! “ a/'w a displacement
(mm) (mm) (mm) ™) (mm)
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Fig. 2.15 Stress distribution of FEM model at splitting (Case 7).
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Shapes of specimen Result
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Fig. 2.16 Stress distribution of FEM model at splitting (Case 8).
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Fig. 2.18 Relationships between J integral and a/W.
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Fig. 2.19 Conceptual diagram of relationship between load and displacement at splitting failure.

Note: P: Load, d: Displacement, W: Energy.
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Fig. 2.20 Mechanical model of the CT test specimen.
Note: P: Load, d: Opening displacement.
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Fig. 2.21 Mechanical model of rotational deformation of the ligament
Note: P:Load, 8:Rotation angle at ligament, d4:Part of opening displacement by rotation at ligament
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WHE% FEM BT CHEE L7z, £D%., REZZM ST BELZEE LI — AR X T ¢
ZRENTENCAT - 7o, ZAUC KD . CTRBRIRTIEA U » b & BORHMA O84S CIEAEIS S84 T
TaDEHAT, AUy MNESRITISDEFRELCTND Z ERbhoTz, PRENEN
AERIACRHTIEZ, a/W=Z029)TIEZDOKIRNBEBEIZI A A hoFMiEE RS 2 &
LA LN o T2, T TREDEWVRBRIK(a/W<0.29) TIE S IRHNIZIT < 22> T
77

R OFEMTARE R 5. CT SBRIRICRES 3R 10330 o = RE D I T4k e & 25T & E
L, XX —EOHD GV 6, CTHREBRIEICK T 2 ENE2RE L, RETHER
FER EHEEME OB 21TV, BB LB A D =X LR OHEEROZ LY Z T 5,
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3. BIEDENVZER LEEIRBIR NS A—FDEL & A DX LOKEE
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3.1. B #J

AWM OENHDOWIEDZ < ILE O BENBROMBPIZHIT o TEY , BEOZERIZLS
it ) D& 2 RRE U 72 WFFEI 380D 200, RIS, RS IERRGHBLYE - AR VICREHE S T
2 B E X CIE, B EL A ST A—F L LTV DA, BRI E T
Ko T—FOICHRE D 2, BIFEIC LD ZENRBEICANLN TR, ZO728, FIZRE
ERABBI L IRETH LT, LVRBEORWIAHEN TE 5D T ARNNEE X
77

Z 2T, BRI L OFIZAEEE A ERICEHIIT A Z LA HME LT, BME LT
B THHLAX -/ F - h T~V - XA~V EHNT, CTHERZITV., T—%OEMHE
119, ZO®%FN LB T E AV C, B CIRE Lz A e X b B0 5 %
e L, BRI & O LBRREEZ 1TV, AT CIEE L7 BIZME A 1 = X TS TH D D,
F7o, BIRRIEEM D 2 HEE CEDDRGET S22 EHME LTS,
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3.2. EER
32.1. HABASLUHERTE

B EBRIZIT, B8 & LTI TH D A X (Japanese cedar, ¥4 : Cyptomeria
Japonica) * & / % (Japanese cypress, “F4 : Chamaecyparis obtusa) * 77 7 </ (Japanese larch,
4 @ Larix kaempferi) + ~<A ~/(Douglas fir, 4 : Pseudotsuga menziesii)? HEE% S (W
SHE 120X 120mm)D 4m #4726 JEE 30X & S 100 X 1 120mm O/NRERIAZ 8]0 L, &
BT 2mm X BT & 65Smm DAY » FE2RIT-bD e Le, AV v ME%E 65mm & L7
DI MARINH A v MEFE TOR E(=ao) & NI ED 6 BRER A i E TOR S (=W)D
a3 0.5~0.6 &35 2 &L CHIRELE LT ERHERPRONLT2DOTHDH )Y,

KRR TIIAX - )X DT~V - vV & W BRIKZ Z1E 41 S series, H series,
K series, B series &4 11 iT72, AU v MIWHRIE 2mm OAIETMLEZ L, £DOEEOM L
FE Uiz, AR 17 ODFLEBT, M16 D KU 7 b Z@ L, IMAEIT-7-, RABR
R Am M —AP L0 H L 45 30 iR & L7c, S aBRIEOAARIZ DU T Table 3.1 1R L 72,
SRV RS, BOKER FmiE, R IOV THIE Lz, B ITRRBRATIC BRI
HEZHEL, TOREZAEE TR -2 e L, BKRRITABRE ORBREZ 105 COME T
T 24 RFfARC R B E 2 E L ARlE CIIE L s, AFimiR 1345 sBRIA D AR 0 COFERIE % 5
DPTRREEHE L2 O & U, FlmfE A 1 TEBRIR O BIZUT K - TA Uil & iR m s
R AEE S DEFTRERNE LEOEMEE Lz, #BRJ7IEX Fig. 3.1, Photo 3.1 27" K 9
IR A2 U CRIBRIAZ 2 KD RY 7 FE U CXXFFL, M3 E % 0.5mm/min & L,
WHIINNZCTA Y v MEAOB RN Smm 2T 5 £ TN L, MAIZEA v A ha
HEEL 4204 BT RERERME A s, BEEIX O T ORBRIK S B 062 Imm (2T 5
WTEZ D720, TICHE L, POBEEEOMEBERTORF BETEIoRXMELEL-T
Wh, F R 7 P AT 24 U NI XD EEG DM — 2040 LTz
LEZDLND, BB OMEITTRERBFED 7 v 2~y FIZHBS L TWDH e — FE/LT,
B A ARALITEBRIR O 2 Y v NE AICERE L 7oA B EHCRAEIL 72,
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Specimen .
Drift pin = —

Pi-type displacement 11)
tramsducer PI-5-50
- I
on
— %) \ o
\ | v
S
on L L
o
N |
— o ] -
on
I O [ | o
\ | v
o
on

35 | 35 | 30 p
100 30

Fig. 3.1 Schematic diagram of the test method.

Note: P: Load, Unit : mm

INSTRON

Photo 3.1 Scene of CT test.
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33. MREBEBE

3.3.1.  EEERMEK

MR & Photo 3.2~3.5 127”9, WO CToh > T EAMITILEWOE DS 72 E
CWERTE2EZ Lz, ZORATITRABRAICBETEE T 28T 59, K0

?(
BRICTBRIAR N O S RPFEAEL, RAITHEICHER L TR 2B TE T,
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Photo 3.2 Ultimate state of Japanese cedar (S-5).

% ~

Photo 3.5 Ultimate state of Douglas fir (B-8).

48



332, WEELEROBEK

AER IR OB D280 & W B O BFR % Fig. 3.2 12, RERFE R A Table 3.2 (2R Lz, F 9 KM
H P CERTDHENT <Y, AF, B X XA~ YOIEICEL feoTo, AW ERFD
BNL 2 Opmax XN T~V ER_XA Y RERET, B/ F, AFXDIAICKELS o7, WITTH
OB b Fe K ff ERFE Tl E & B ORBRRAIRHRIE CH D Z L0nh . RRMEK £
TOZRNX—E WEERKNEE R RMEROLBMNOBD 12 L E 25 L ZOEHHEIL,
ERDRHERTHY, AFX - A VIFRBET, B 7Y RRBIKRNPoT, B8k
MHRBRIKZG D HLZICHLEL LT, v/ FTEHRBRKICEIDEARNTY IR Eno7,
S I A L — AL AR 2 DI L CL RRATELASICHEN —E L R DEBBITE AL
RN LD, U TEEREBEERENINZ LWEBS ChHh D L 525,
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Opening displacement [mm]
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Opening displacement [mm]

Fig. 3.2 Relationships between load and opening displacement.

Note: S: Japanese cedar, H: Japanese cypress, K: Japanese larch, B: Douglas fir.

Table 3.2 Results of CT tests.

‘ Maximum load Displ?cement of Work to failure Standard deviation
Series maximum load of Energy
P ax [N] 0 pmax [mm] WIN - mm] o [N+ mm]
S 260 1.26 152 42.1
H 366 0.823 299 119
K 228 0.695 78.0 25.3
B 497 0.629 157 31.7

Note: S: Japanese cedar, H: Japanese cypress, K: Japanese larch, B: Douglas fir.
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34. BIRWEEHEEEDLLER

34.1. CTHERICKDEIRBEETHROEHFE

BIHIE R E TR DI K > TIREBEINTBIZUEZ ED DT A—HD—D>THY
M LTFToOXRTEEND,

C, = (3.1)

Z 2T, G BB ESN/mMmY), G AWM N/Mm?), G, : =R LX—Blk
FE(N/mm)

F IR S OBFFE O L BEND —RITE L DR BREIN TN D,

C, = 39.6y, — 4.44 (3.2)

I Ty oy AMOFEHELE D

— 7T AM OFIRMBIER R IIMIE THEMES EFH L TWE | R E 20 2 2R
PERJICAEEE L TV SR E LTIRZA DD DT, BIBHEN % 2@ Ex b5,
BRIBHE ) FIC BN TRV X —FER & TREMEIZFETH D Z L b (B3 3L

s

D
a

Il
\l

(3.3)

Z 2T, J IS E(N/mm)

I BB OFHI T IEIZN D2 d 503, AMZRBRIZ L7z CT #BRICB VT, ARRBRE
D EDITIIIED DAY > NEHE TOR/ERE & 17785 B A £ TOREREO LR /W 73 0.5
~0.6 DG, BENRFHENGOND EORENRH D Y, 2072, Clarke® & OfEifE
2RO ZAT 9 & THEAOMEIZUTO XL SRS D,

= (;;b) xf (i) (3.4)

]
[
3

ay _ (,1+B
f(W)_(21+ﬁ2)
2 1 (3.5)
2a 2a 2 2a
ﬁ={(7) ”(7)”} -(5+1)

ZIZT, A KRMEETOZRLX—EN - mm), B: MiEmm), a: NITENERY >
NEHESE COREBEmm), W NS E TOBERmm), b: AU v NEED B MG E
T O AfE(mm)

LGB LOKXB3) LV EBRICHE S BIRE e EHT 52 N TEHEAT, Ei
EEPES), 728, 2 2 CTHWHAWEMEREIIAREIZ R I TV A EE VW,

— 7T, K3B.2) &L 0 ARBRIROFAELL T O b HIZEER A FH N T 52 LN TX LT,
FHEAE &R, BHREIXM SRR CX A, BIFEIC LD EWE M CE 3, fabRil
DOFHIIZ 72 5 ATREME R S T D 9,
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342, BIRMBEEHEBEDLLE

3.4.1 OFIE TR U7z BIZHEER OFEIME L 5% FIRIEA Table 3.3 12, HIZMHIEER
LBEEORBMRA Fig. 3.3 107 Lz, AF - b % « XA < ORBIEREO S| 200G 5 50 155
Wk U CTRIB ISR WA 2R LTeS 0 7 < VITRIBBEDEE CTh -7t / FITH~57 0.69
EDORAE L 72Tz,

Table 3.3 Average and 95% lower limit tolerance values of fracture parameter C, of CT tests.

S H K B
C,IN/mm'’] C,[N/mm'?*] C,[N/mm'®] C,[N/mm'”’]

Series

Fracture parameter C, 15.84 17.67 12.24 19.31
average experimental value

Fracture parameter C,,
95% lower limit tolerance value 11.70 11.50 8.55 15.53
at 75% cofidence level

Note: S: Japanese cedar, H: Japanese cypress, K: Japanese larch, B: Douglas fir.

N
w
=}

N
o
S)

N
o
[S)

Fracture parameter C, [N/mm?-]
=
wv
o

o
=}

o
[S)

300 400 500 600 700
density [kg/m3]

Fig. 3.3 Relationships between fracture parameter C, and density.
Legend : @ : Sseries, [ : Hseries, X : K series, A : B series, — : Calculated value

Note: S: Japanese cedar, H: Japanese cypress, K: Japanese larch, B: Douglas fir.
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3.5. FHEE & EERIED ELER

2.4 HiTHRE UM OHEE RIS X - THEH L7 3H5E & J2BR{E & EL#k L | Table 3.4, Fig. 3.4
IR T, AX « BTV ITEREEHEENP LS KL, B/ X« /= V2BV THE
EHNZFHECE 72, BMS T RELS KB TH > -DIFA TORBRER TH Y |
FRER IR DR O TEIEN TN EI 70.7°, 12.6°TH ST AX E N T~ Y TIE T HHDOE
132 < BT B0 Er=120E DIRENZ Y Tholo bt 525, — T/ F, X
A =Y REBRIE O PR R A 1 52.5°, 18.5°TH V., R G CEEFHE) DLV, £
D=, HEMENPEREL Y TRIZER T B2 HND,

AHERAT CT REBRIRIC B T 2EIAMAHEE IR ATRETH L 525, Lol EED
WEWIEAT 256, BIZERENHDICEWIEEIXY F A MO R TORR LMt
MNEVRENZIL 720 AR TREL AR TOLBESBRITR D ATREENH D L)
REDN B D o

Table 3.4 Relationships of splitting strength between calculated and experimental values.

Experimental Calculated Correlation
Series value value coefficient
[N] [N] R
S 260 276 0.608
H 366 280 0.829
K 228 230 0.372
B 497 350 0.871

Note: S: Japanese cedar, H: Japanese cypress, K: Japanese larch, B: Douglas fir.

[o2}
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w
o
\
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(%)
o
o
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450 §Ed
400 i AA
350 . a
>i ¢ AAfADAD
300 X
ok ©
XX .‘b
250 N uhD
X xX )

200 |@ X
Il >2X
4

150

Splitting strength[N](Calculated value)
[
\\
N

150 200 250 300 350 400 450 500 550 600
Splitting strength[N] (Experimental value)

Fig. 3.4 Relationships between calculated and experimental values of splitting strength.
Legend : e : Sseries, 0 : H series, x : K series, A : B series

Note: S: Japanese cedar, H: Japanese cypress, K: Japanese larch, B: Douglas fir.
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3.6. TEH

HME LT THDH, AX b /X h TV« X~ VEMEZ AT CT R E1T
V. BIRAEEE R A R D LI, BIBREE ) AR L, 5 2 ETRE L7z CT #BR(k
BT 2 BIAM A EXORAEEIT o7, BFONTHRE L TIZRT,

1) B e OB ) OWEBIZ KB L 72 587 A — X IHBEIC L > TRE S LD D3,
BIFEIC R DB L RELS, FHIH T VIE, BENE /X LABRETHLIHOD, FH
At 710X —EDME . ARHHE NN FEHE1T 2 Bh . BRIl E R 256016
Do

2) 2 ETRELEFAMAHEENXT, AX00 7~ OB 713 E fTRE T Hh
STZR. B FRNRA Y TG REN ERIE A Tl -7, FmEmorEeE216
., BEEOFEDBRICR STz B ZbND, 272 L, #Hli& L TIXEaMl
DRl & 72 o 72,

3) %2 EOREAT CT HBRIK TOFIAM /) OHEE PR FETH Y AHE L TV AT
SANIRZYE TH-oTmEEZLND, LnL, FOICRERBNTWAISER Y
WA SN R D720, BEL TVWDLIEFEDRMKRIZTM I D TR H 570 &
HEDHE 2 b,

BRI BT, R LB HHEERT, CTRBEDOM D EHETEL LN 2 &
W E-TEY, EBEOESTICEHTAICITHRERNHD EEBEXLNDG, O, #F
DAL NXIFRY 7 N ECESHIC T HE— A MEPUZ XTI 2 B0 7 HEE SO
Tk X & o TR D EE G O SR ) B R AT A FIR M A HEERIEH T I
LA WD ZENAEBROREL LTEADND,
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4.1 B #J

ATEE IR B A2 7 N ) R O BIZEm ) OREE k% B & L TE 12, RETITK
HEJT TRV DB 1) OHEE FIEEIRET D2 L2 HINE LT\ 5D,

MRAHE 7 1IN IR DEIZLRBE(DA T . MERIZOIE, I BRRAEE A B2 W o KRG D2
A7 ETHEHERERD ZENMLNTED VD QWM IMETIZ DR R 578, BT 5~
EETH D, MHES NN REOBIRBE O IEIEZL < 22 <, BIfE, —BAICHW ST
WA AHEE TEIT <. ZTRERRETHIENBE TH D, MhHEST 0778 O B2 1T
F2 B3I ETHEBLTWE CTRERE BV | FISNNEAWIETI LR DBEETH Y |
M A HEEIEDORRZ D T2 DI1E, ERAERICED L S RIS, EOBREDIES
LA LTCRRIZREE S R AET 200, 0D 2 ZHMICT O MNERH D,

KREAREIERRFHAYE LT, ARHYE) CIIikHE 7 DR ORI ST, EhvzE
BT D K OIS ISR RO B 2 B o CRREF T D K O lRE TV A, BlxIE, RY
7 N UHESITIT DIHES N R o f EAHEMONEEREL 7d DL EORE AR T D K
INIRINTEY, ZIUTHOWTIRGET AR HITHOIL TN D 96,

iz s, B ST, MER OGS BERE T A =212, SRRV M ES
OB 2 I 55T TOREAMMERIZOWTHIZE L T2 D8, ZHICHEEL L 72 F9E13 8% <
HHMR, WTNHHEE— FIZOWNWTOFKITZ L,

—7C. Hanhijirvi 5%, Jorissen DE7T /L& HIZ, Sjodin H I L DI 15054 D HHEG B AL
K OM D BIAET HEIROMM N 2 HET 2 HIEEFRE L T D I, Zhix, ME, &
RS L ORIV B O B RO & & %8T A — X \ZHIRIR ARV MRS T BB
72 EOERRIZER L TEREITO., MAMEREZRELTWD DB, Lirl, wWih
DR BIR LN TOMIETHH Z LRV NORERN/NSWHEAIZROND Z &
RE, WHTEDHRUNRES N TWDL R TERIRMNORMN S D,

Z 2T, FICHROBIERRICER L, BROOKNEE D, BimEE, #6858, #
Fi, MED/RTG A —2 228 SHZRBRIKICHOWT, MRAICEREZIT S 2 & T, B2
NHEEELRET DO T — 2 DNEICR D B Z T, BRKRIZ, ZZTHWHHE
SRR LT AR & XRS5 72, “BIRIRAR N Y 7 FEUEESH TR 7 hE VAR
B EIE 1 2 N A TR = D ERAON, XHZmN 1 mERd b0 EERT D,
Fo, “EROBERRON, SREN2HE DS ONTEAWNRE L EXT 5, KlBRT
IE, ZOZO0F— REFICHEIC OB TE S, FlIXmEOR R TIT 2 mic & &ZmnE
ENDA, HERTHEIC 1 @R LTV E— R E, ZoDF— FNRME LR R
BHFELIER, TOGE, P02 b6, SAHOEREN 1 mO b ORI, 2 M
Db D ELE LW LT,

AT, SRR AM RV 7 N U BEAEIC R Bl 5 I m E 2 I 2 7oA o Bk o
BIZEABR (X3 U DI N BRI EE 72 IR S 7o 723, (B E L HEBI G 8R &
SAZLITTH)EEmL, B R 7 hEAR - IR - MR RT A —F 0N
ARMEICHEZ DR EEWLNCTHZEEHNET D,
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42. EBR
42.1. HBRARUVHRAE

PR IRITEER & LT CTdh D A X (Japanese cedar, ¥4 : Cyptomeria japonica) * ~<A ~
> (Douglas fir, ¥4 : Pseudotsuga menziesii)DO %A 7> 5890 i L7 Fig. 4.1 OBRO b D L& L
T2o PRBRIA BIRIE 2 MO E TR AR E LI E RS L L, TolCHishze 5 2 & Thigs
I IRVWEDIT LT, —FH, TEbiL 2 ol zimatles LTe R 7 bV #EEE L
TRUZ M OMALERD DRHE S I HIZE L A L SE 2 Lo Lz, b, ke
B R 2mEIIE ) a A7 —2 8 L, BENECRWE DI Lz, REREITHE
FLISMZ b, #26 B8E - WIEEE - (IR - RO AT A —2 28 s, BEEIETRY
7 hEE L, MEILSS400, i 12mm & 16mm & U7z, B4 H 225 LiATedLix, Al
X7 V7 72 % Imm BfE LT 13mm & 17mm OFLE BT, AL KU L RZ A 3—T
@l2mm, 16mm Ot &M L TILEZBFT 7272027 V7 7 0 AXTIFEAE L 2 5, sl
F. REECTORTED 7d 2 5L L, ZHITMA T, 2d, 4d, 10d OFF 4 FERE L7z,
BEEHEL R U 7 b OB ORKIZ DWW TARBEAETORMED 1.5d KU L L 3d, 6d,
9d DFF4 L L7z, MR 30mm, 60mm, 90mm, 120mm & L7z, ZHHD/NT A —X
ZALA G OE, Table 4.1 O X O \ZABITE - B BREEIZ 25 FE O 100 FEEOAARIZ DV T
R ZIT o7z, BBRIRIIAARIC X 6 hE L, BBRIARL IO CF(AF T S, A
<V B+ R U 7 FE U2, 16)HERED VY — R4 (A~Y) E LT T2, N3 5 REakBR
B (R B B EFT AUTOGRAPH AG-IS 100kN) % F 7= B 5[ 8RN 71 ¢, im0 %
Smm/min & U, fiEE2N R EICE L%, RRMAEO 8 HlE THENMET I 250, Ml
OB & BRI PRl & ORI ZENLAY 30mm (T3S D £ TIT - 72, REBREFOMTEIT T HE
B 0 2~y FRBO 0 — R L& AW TR L, ZALMR O SR & 38R 4 b 0
OISR T 1 Ay R ORI DOV TENL & WV CTRHAAI L 72(Fig. 4.2),

AR ORBRIRIL, 105°CT 24 WEELL BRI S B2 DO L EKRELZFR L, F @i
S W ST 20~30mm . £ & 300mm FEEORBRIKEZ Y0 H LT A/ 250mm T =5
TR AT Yo Z R EFHI LT,
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M M Steel side
© Q ) plates
P 076%e%0" =1 RIS ———
S|
cle © ®© O J I N ,,,,X,
R 1————p—Screws
°06%6 % B
Edge margin]l Edge margin2 | I Specimen
! p — | (Timber)
Diameter __/@ B DR it
of drift pin | e £ Tt pin
=
<
Mg
P B _
l AN Y N Steel side
O O Thickness plates
Front Side

Fig. 4.1 Schematic diagram of the test method.
Note: P: Load.

TLoad cell

“0T6"06%s Displacement tranceducer
5] e @
Loie..e CDP-50
o) Displacement tranceducer
o CDP-50
(Set on both sides of specimen)

‘% ]

Fig. 4.2 Sensor arrangement in the test.
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Photo 4.1 Scene of splitting test.

Table 4.1 Configuration of the test specimens.

. Wood Diameter . Edge margin Thickness Number
Specimen : .. . End margin .
species of drift pin 1 2 (mm) of specimen

A 1.5d 1.5d

B 1.5d 3d

C 1.5d 6d

D 7d 1.5d 9d 120

E 3d 9d

F 6d 9d

G 9d 9d

H 1.5d 1.5d

I 2d 1.5d 9d 120

J 9d 9d

K Japanese 1.5d 1.5d

L 12 4d 1.5d 9d 120

Cedar (S)

M Douglas Fir £l o 6
N (B) 16 1.5d 1.5d

O 10d 1.5d 9d 120

P 9d 9d

Q 1.5d 1.5d

R 7d 1.5d 9d 30

S 9d 9d

T 1.5d 1.5d

U 7d 1.5d 9d 60

\% 9d 9d
W 1.5d 1.5d

X 7d 1.5d 9d 90

Y 9d 9d

Note: d: Diameter of drift pin(mm), Unit: mm.
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4.3. HBREER

LT O TIlEigim - BROLLTI&2EF 2, T LERBRERE2 2 CoRBRI 2K
RKELTRLTEY, BIRT D48k AICETORBRKERE £ L O TRT,

43.1. BEIRMEK

RERIK D & A THEORFLIEMIRZ Table 4.2~4.5 (2§, ARBR CTOMET— NiX
K& LT T, BIAEE T AMED 2 FEIC/ D, £ 0T — RAETImERED FEN A
b L. BERGEEREDS 4d LT CTh 5 & AWrilE, iR 2L LI 7e % & BIZME & 72
DB R BTz, T OMEE— FOMHA % Table 4.6 IZF & D7z,

Fo, MERELS, FUZ FECVRROVBEBRETIINY 7 e ofiiF AR LA L
ATV, TOHE, R 7 MEUNORM~OXES TR EIBESNLD, —F T,
MIERELS, RY 7 FECVBIHWERBRETIZIRY 7 FECOIFEERRKE W, EO5EA,
FUZ FECOEMPREVETNEE, EISNPRREL 2D, Thbb, ERER
PRI CRE S, BMHPRT/HAENE W AT D EMEIND, ZOISTED D
EWZ RS> THRRIMBEMRN A OND, BiE TlE, TRFBAENSEOMEREOHEDE
<, BRTHRBRIERIRICKUOBIRICE D, %BE TE. ETRMOFROZITH I E R
WHAET D, ZOH%, TRDGHUOBZA~ R CHER L, RBRESRICE S L | KKt
MOKIZH ZR/NRFTEAL, 2 DOXARRAITHER L, FRTORNDIEED 2 DOE—K
DB STz, WTROE— RIZBWTH, ERPMERRIEETHZ LT, MR E
GLEAS I BIHEEL AR F AN IR > T, RU 7 FEURBMIC k> THETE R 5 2 L
2K o THRIEIR FANE & 7o, MRHEEZZ 7 M faf EEIRE O SRR X A B ABERIZ DN T TS S
M. Zarnani HIE, 2305 & FEREORBHEMEIRIZOWTHRSE L TR Y 9, R TITF i,
AT ORIENER % “Full width splitting(shear)”, %74 % “Partial width splitting(shear)” & 4 {117 72,
D OEEE— ROMEFIZOWT, Tabled. 7 I2F & 07,
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Table 4.6 Failure mode of drift pinned joint with steel side plates. (Cases of end margin).

End margin Short Long
Shear Splitting
4 9)
Failure mode
o L] 1 Gl
\ \
o O O O
Front Front

Table 4.7 Failure mode of drift pinned joint with steel side plates. (Cases of thickness).

Thickness

Thin

Thick

Failure area

Full width splitting (shear)

Partial width splitting (shear)

One side Both sides

Failure mode

7%7i

4

Side

P
Direction of crack Direction of crack
—

Side
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Fig. 4.3 Example of load-displacement curve. (Specimen: S12D).

D,..0 0. @

Yielding for béaring of tithber
or bending of c%rift pin |

/
! (

~.

Load

7
{
\, I-//
|

| |
Rbtation restraint of

etds of drift pin
| |

Declining of load

T
L/
|
| s
| for splitting

Displacement

Fig. 4.4 Structural mechanism of the drift pinned joint with steel side plates.
Note: (D: Elastic behavior by bearing force, @): Secondary stiffness for yielding, (3: Load rising
by rotation restraint, (©: Load declining by failure.
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Fig. 4.7 Relationships between splitting strength and thickness.

Legend: e: Experimental value, ==: Average value.

Note: d: Diameter of drift pin. Edge margins are expressed multiple of diameter of drift pin.
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|
|
| for splitting
|

Displacement

Fig. 5.1 Structural mechanism of the drift pinned joint with steel side plates.
Note: (D: Elastic behavior by bearing force, @): Secondary stiffness for yielding, (3: Load rising
by rotation restraint, (@©: Load declining by failure.
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O FHIMEZSM O > 7RI RE— A FEELEZLOE LTS, ZRHD)
1ETRIE 21T > Te ikt DRt A4 £ & T Table 5.2 1T LTZ,

Mg o RERHFIT EFEo@ Y . BE 30 « 60mm OFRBRATIL, BEsHEEZHBE L, M
JE 90 + 120mm OFRERILTIL, BEHEEFHRZ EE & Lic, #Mina BIEsH I 2 56 O [Elfs i
IR E U, 52 BRI IS LR Coe Il IR T2 b o & LTz,

ETIVINZ D EIL, 4 EOHEEIZEAR CORBRIK A - Q « T » W(REEEEN WM 1.5d,
UREREEDS 7d, MR Z 120 < 30 + 60 + 90 DRERIATH 5, VTN ENDIKHFED
B & Uiz, MMAOPr@E i3 iss oS O E 2 BE L, T AOMiEE Lz, TS
7-faf B % Table 5.3 128 L7=,
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Thickness of timber (Length of drift pin)

Rotational P2 P2

deformation of %

drft pin end
Free

\

Thickness
30mm / 60mm

Rotational ‘P/z
deformation of
drft pin end E % % % % %
Fixed g

M- relation Embedment stiffness
of drift pin of timber

Thickness of timber (Length of drift pin)

M,
P, ¥2
. K, K
Thickness _ N SN
90mm / 120mm M-0 relation Embedment stiffness Rotating stiffness
of drift pin of timber of drift pin end

Fig. 5.2 Analysis model of splitting tests.

Note: P: Load.

[Parameter of timber] P,: Yield embedment strength, K.: Embedment stiffness.

[Parameter of drift pin] M,;: 1st yield moment, M,>:2nd yield moment, Kpp;: Initial stiftness,

Kpp2: Secondary stiffness, Krry: Rigid joint (Fixed).
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Table 5.1 Characteristic value of timber.

. , Embedment Yield
Diameter of Young's .
. o stiffness embedment strength
Wood species drift pin modulus . )
per unit area per unit length
d (mm) E (N/mmz) K. (N/mmz) Py (N/mm)
12 329.8
Japanese cedar 4818 587.3
16 418.1
12 432.8
Douglas fir 7238 910.7
16 542.0
Table 5.2 Characteristic value of drift pin.
Diameter of Young's Ist yield 2nd yield Initial Secondary
Drift pin drift pin modulus moment moment stiffness stiffness
d (mm) E (N/mmz) My (N*mm) M, (N*mm) Kpp, (N- mmz) Kppy (N* mmz)
$S400 12 205000 164711 245943 0.16° El
16 360793 500231 0.03- £l
Table 5.3 Experimental value of splitting load.
Diameter of . Load at Diameter of . Load at
Wo9d drift pin Thickness spliting WO(')d drift pin Thickness splitting
species species
d (mm) t (mm) P (KN) d (mm) t (mm) P (KN)
30 9.89 30 12.99
1 60 16.04 1 60 22.48
90 21.43 90 26.36
Japanese 120 24.57 Douglas fir 120 28.71
cedar 30 12.54 30 16.26
16 60 21.24 16 60 28.22
90 32.00 90 42.19
120 35.71 120 39.99
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522. MBITHR

%ﬁﬁ7v—A%ﬁ@#%%Fg5¢@7:ﬁ# Fig. 5.4~5.7 7 7 7% Fig. 5.3 \Z" 9
Folz, BBIR(RY 7 heEYFERELEZFE R E L, ZI006, LEOBBEQ mm)BEiL 7= &eT
DFNGUEIFR A IRF D SEIS S E % 7R Lf’?b@é:?iﬁofb\éo INHOREER LY . ME 30mm
DHEBIETIINT DX A T ThHho>Th, FERITIH T DHIEMEEI AR OES B IC
5.2 3B ED, ZEFHFIULZEIND D, ﬂuﬁwﬁr®ﬁ%%Ti irmﬁ
FEDZ 7PET, MBI TRk & 720 . B R Chol & 72 5 040
Sl XETEDZ ZIZ R 7 NECOMITEFRICLE>TELD EZEZHL, muﬁ
DR @12 D RY 7 hEVEERA LIZRBRIATIET 703 KE L, 016 TIX/hEDo72, &5
(R D 8 0 ATRIPER FNASRA =Y TR T I RREL RO AX TN E o 72,
AFRHTHE TSI\ TC, FI A i = Lﬁﬁ#ﬁ?#é@ T, WTRoORBRKIZBWT
SIS IG I E DR RAEDS SEFREICE LR TH D Z &b o Tz,

P 1 Specimen

Drift pin
7
P‘
Position of drift pin Steel side plate
x (mm) _—
RN

Center of drift pin

Fig. 5.3 Explanation of “Position of drift pin”.
Note: “Position of drift pin” is the distance from center of drift pin.

x = 0: Center of drift pin.
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]

/
7/
mm
[\
W

/
K%

&
——SI2A %D Japanese cedar
-=-=-SI2W| g 5 Drift pin @12
- = S12T m
-------- S12Q .. | Position of drift pin x [mm]

-60 45 -30 -15 0 15 30 45 60

Fig. 5.4 Bearing stress by drift pin to timber. (Wood species: Japanese cedar, Drift pin ¢12)
Note: Position of drift pin: See Fig. 5.3

]

17
N/mm

A

3
—Siea] & 10 Japanese cedar
- - -SI6W| § Drift pin @16
-.-sl6T| & 5
........ S16Q .. | Position of drift pin x [mm]

-60 45 30 -15 0 15 30 45 60
Fig. 5.5 Bearing stress by drift pin to timber. (Wood species: Japanese cedar, Drift pin ¢16)
Note: Position of drift pin: See Fig. 5.3
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Bearip§ stress 4, [N/mm?Y

Douglas fir
Drift pin ¢12

Position of drift pin x [mm]

-15

P

0 15 30

45 60

Fig. 5.6 Bearing stress by drift pin to timber. (Wood species: Douglas fir, Drift pin ¢12)

Note: Position of drift pin: See Fig. 5.3

gL
e
&
bm
3
)
——BI6A | £ 10 Douglas fir
- --Bl6W| § Drift pin ¢16
- - = Ble6T A 5 » —
........ B16Q ., | Position of drift pin x [mm]
-60 45  -30 -15 0 15 30 45 60

Fig. 5.7 Bearing stress by drift pin to timber. (Wood species: Douglas fir, Drift pin ¢16)

Note: Position of drift pin: See Fig. 5.3
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5.3. RITHEREBIHEEA D _XLDORE

FT. 4 BEOFEBRMER L BIEINDMEIZMIEC L 5WER TR EZMAT 5, £z,
NI HIHBREZHHEIZE 2 5720, AMOMER+SICHENLO L LTHE X, TS
WREAE LC, ST 5,

OAM OHEF I EEL MR D & @b DT H LS /W T L7 Rl CHIZAE)R £ C
Do @F D%, FIRIZ L - TolrSnemlixs iy 2R 4L Z LT, #6 RE TR
PSRN E D LD, @FOHEIC L VESERRAICFFCERLIRY . W
EMET T2, $72bb, AD=AALILFig. 58DIHIHBTILIEEZOND,

@ @

Specimen

Loading to Loading to
connector 4 connector
g =
g g
O &)
Drift pin o
Splitting
occurrence
Loading to Load - Drift pin
connector declining | slipping down
= =
g g
o Crack Bending deformation ~ © Crack
opening wide of edge section opening wider
«— S <« —_—

Fig. 5.8 The mechanism of splitting regardless of thickness.
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Sawata H 12K 5 & OAM OFEHES I SEIS I &2 M A TeReD 8O W Z HETE & OBIMRIE, I1Z
IEE AR EE THER T 5 LME S TWD, Thbb, XERANKIEREICELE
FESUCRER LB IS EMES —E D EE AL EHelT 5 LWV I IREEIZ 5,

Fo, 4EDOERLIY . ZOXEMREIL Fig. 5.8 DQDARRED X 5 B384 L 7= ]
DIRETH Y . ZDOH% DRI OfxWrm O #FTHIMEIC L > TRE L Z L bbb,
DEY | FRIEEENA AN A CIXFIZ AL, R OLRRRE WD, 3<IC
RUZ MEUPIFFCERLS RV MEMETT 52, BIEHES 2 ICRWESE T, &
Wi COLEENIMZ bNLDHT-0, FU 7 hEURnHEESh, mMEZEE L T8RN
<o

U bZaELODE AMOWHMES M A~SEIS T 2 N Z - RO ff A TBIRIL, BEEEED
FEHEICE-> T, Fig. 590 ko IcEx2bN5,

g g
g g
© Bending stiffness © Bending stiffness
Low High
«—  —
Edge margin : Short Edge margin : Long
Ductility : Low Ductility : High
Omax = F o 777 O e = Fe :
< <
< <
) o
— —
Displacement Displacement

Fig. 5.9 Behavior after splitting by differences of edge margins.

Note: emar: Maximum embedment stress, F,: Embedment strength
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Fig. 5.8, 5.9 OMIEMERIIMIEZ B L TV D720, BEAEEZRIKE B2 L THD 0, #E
BRI SR 2 R o7, A ENFERZAE U NS, FMICKEIS % 52T
WL Z 82D, DT, IEISNEDHMIZT 74T, Fig. 5.10, 511 O X512, &
R L T B2 HN5,

Fig. 5.10 (%, ff DI L2 XESHEOHBZXIC L TR LD TH D, £/, Fig
SALIFZORFZRATR LIZKTH D, MEBEWVESH CTIISEISIED T 734
C. A sISEWHImCE <L BEN IR TR 225, 2z, BN LIS TIED
e KA SERE T DM D, BIROE R L R 5 IS A/NRAEL, RHOMER L
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ZT W) AH= AL THEFIAEDFEAEL TV D,
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(§8)
P

AR \
"Lpad inclrgasing\ a
o — N\ — \
N

W

N/
[\
(en)

S
AN
Crack . \g\\
propagation ‘;’DID' Load declining
é """ for splitting
s 5
A . L
5 Position of drift pin x [mm]

-60 45 30 -15 0 15 30 45 60
Fig. 5.10 Transfer in bearing stress with crack propagation.(Edge margin: Long)

Note: Position of drift pin: See Fig. 5.3

Fig. 5.11 Isometric image of transfer in bearing stress with crack propagation. (Edge margin: Long)
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Fig. 5.10, Fig. 5.11 TR L7z A B = X LIEFEREN 310 R < BRI R &V E
DAD=ALTHY, WPITHEIEHEDE  BIHEEERNZ LA, Fig. 5.12, Fig. 5.13
DX IR EOINC X 2 XEIEHEOHB N R OND, £, XESHENRRKE LD
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Crack

i Load declini
Propagation oad declining

for splitting

Position of drift pin x [mm]
-60 45 30 -15 0 15 30 45 60
Fig. 5.12 Transfer in bearing stress with crack propagation.(Edge margin: Short)

Note: Position of drift pin: See Fig. 5.3

Less
bearing stress

Fig. 5.13 Isometric image of transfer in bearing stress with crack propagation. (Edge margin: Short)
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[OAV
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VSN v B
*Load in\reasinﬁ\ g/% ,{oad iuCreasing”
e =\ B S
=, 20 /7 ’
* o
S\
Ng L5
R.o~NL~”
RN
grack . "g;)..lo~ ol . Load declining
ropagation R S for splitting
o 5
m ., . . .
6 Position of drift pin x [mm]

-60 45 30 -15 0 15 30 45 60
Fig. 5.14 Transfer in bearing stress with crack propagation. (Test result)

Note: Position of drift pin: See Fig. 5.3

Less
bearing stress

Fig. 5.15 Isometric image of transfer in bearing stress with crack propagation. (Test result)
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Partial width splitting Full width splitting
Fig. 5.16 Isometric image of “Partial width splitting” and “Full width splitting”.
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Fig. 5.18 Splitting load with differences of edge margin. (Edge margin: Long)

93



54, HMBIRMAOAKEFEDRE

ARECTHEE T DRI 1%, AT E RN A S T2 R i CORM ) &35, $72 5 Fig. 5.19
VRT3 AR5 B RE (Initial crack occurrence) & LTV 5, RIEiD A = A L%
RISt AN BB 26T 5 L MEN LRI 2508, BIRREOKFRE TOER
PEREIZIERECREM T2 2 LI EE Lo, — IR EDOREMED L5732 00,

EWH ok
ETHTLZEEFH LY, £, ZOXSITERTGE. BE SIEIRIT 203 ZEM O
flie7en LW HFRLH D,

| Time at evaluation|

Less

bearing stress

Initial crack

plitting
occurrence
T

HEstlmated Value‘ - % Dedlining of load
g s L for splitting
— / -

Yielding for Rotation restraint of

bending of drift pin ends of drift pin

Displacement

Fig. 5.19 Time at evaluation.
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RUZ hMECZFEEREIRELTWDLZ &L ETMMEBRRELTHLZ EHE N, £
Dicd, ARAPEH TE L2 0IIMENELS . NI 7 FEC O AR/ S WK IR
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(5.5 &E HW TR LB 42, SHRECEBE ) EEE LRz L e 5, ERE
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95



Table 5.4 Calculated value of splitting strength. (Japanese cedar / Free end)

) . Calculated
Diameter of Bearing .
Wood . Thickness value
i drift pin strength
species Free end
(mm) (N/mm’) (mm) (kN)
30 9.8
12 27.5 60 16.2
90 15.6
Japanese 120 14.0
cedar -
30 12.5
16 26.1 60 233
90 27.9
120 26.3
Note: End margin: 7d, Edge margin: 1.5d-1.5d, d: Diameter of drift pin.
Table 5.5 Calculated value of splitting strength. (Douglas fir / Free end)
Calculated
Diameter of Bearing . alculate
Wood - Thickness value
i drift pin strength
species Free end
(mm) (N/mm’) (mm) (kN)
30 12.7
12 36.1 60 19.4
90 17.5
Douglas 120 16.3
fir 30 16.1
16 33.9 60 29.2
90 32.2
120 29.2

Note: End margin: 7d, Edge margin: 1.5d-1.5d, d: Diameter of drift pin.
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) = {Q(x) — Q(x— 1)} _PE
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Table 5.6 Calculated value of splitting strength. (Japanese cedar / Fixed end)

. . Calculated
Diameter of Bearing .
Wood drift oin strenath Thickness value
species P g Fixed end
(mm) (N/mm’) (mm) (kN)
30 9.9
12 27.5 60 18.7
90 23.5
Japanese
120 23.6
cedar
30 12.5
16 26.1 60 24.6
90 34.5
120 39.7
Note: End margin: 7d, Edge margin: 1.5d-1.5d, d: Diameter of drift pin.
Table 5.7 Calculated value of splitting strength. (Douglas fir / Fixed end)
Diameter of Bearing ) Calculated
Wood drift oin strenath Thickness value
species P g Fixed end
(mm) (N/mm’) (mm) (kN)
30 12.9
12 36.1 60 23.9
90 28.2
Douglas 120 27.3
fir 30 16.2
16 339 60 31.6
90 42.9
120 47.0

Note: End margin: 7d, Edge margin: 1.5d-1.5d, d: Diameter of drift pin.

99



542, BEBUTL—LBITICKL SHBIRTHIETE

MIENE L 6 BOMITEENKE < 255613, BE R OMBHEREICBE B o
B e &2 BB LT e b, 0z, giEO L) R~k s L
A 9 LT D EIEFICHEMC D, £ 2T, 52 @i M L2 BT 5L &2 A L
T, MIIZ AR AT E COMNEHET D, Thbb, BMOH Y ZHRIESHEA B
DY v 7 H A HIRE O REsH R 2 L3 Z O F F DS (Fig. 5.2, Table 5.1, Table 5.2) & L .
KEISSIE D KABEAS, Table 5.8~5.9 (Z/” 3 F (3% L 7= W] o> o 8 2 51241 70 D g iz
EAHEEME LTS, ZOFEMICED ., fIHOHEXTIEZEETE TV ARn, #5800
BRIAPE SRS B O BRI R 2 B8 LRI & e > TV D, f#fTIC K » TR b
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Table 5.8 Analytic value of splitting strength. (Japanese cedar)

Diameter of Bearing . Analytical
Thickn
WO(.)d drift pin strength [eKness value
species )

(mm) (N/mm") (mm) (kN)

30 9.7

2 275 60 15.2

90 23.3

Japanese 120 3.6

cedar :

30 12.5

16 6.1 60 22.7

90 34.1

120 39.3

Note: End margin: 7d, Edge margin: 1.5d-1.5d, d: Diameter of drift pin.
Table 5.9 Analytic value of splitting strength. (Douglas fir)
Diameter of Bearing . Analytical
Thickn
WO(.)d drift pin strength CNesS value
species )

(mm) (N/mm") (mm) (kN)

30 12.6

2 36.1 60 17.9

90 27.6

Douglas 120 26.8
fir 30 16.2

16 3.9 60 28.0

90 42.1

120 45.4

Note: End margin: 7d, Edge margin: 1.5d-1.5d, d: Diameter of drift pin.
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Table 5.10 Comparison between experimental value and estimated value of splitting strength.

(Wood species: Japanese cedar / Diameter of drift pin: 12 / End margin: 7d / Edge margin: 1.5d-1.5d)

Calculated Calculated

Type of Thickness value value Analytic Experimental
specimen Free end Fixed end value value
(mm) (kN) (kN) (kN) (kN)
30 9.8 9.9 9.7 9.9
Japanese cedar 60 16.2 18.7 15.2 16.0
Drift pin @12 90 15.6 23.5 23.3 21.4
120 14.0 23.6 23.6 24.6

Table 5.11 Comparison between experimental value and estimated value of splitting strength.

(Wood species: Japanese cedar / Diameter of drift pin: 16 / End margin: 7d / Edge margin: 1.5d-1.5d)

Calculated Calculated

Type of Thickness value value Analytic Experimental
specimen Free end Fixed end value value
(mm) (kN) (kN) (kN) (kN)
30 12.5 12.5 12.5 12.5
Japanese cedar 60 23.3 24.6 22.7 21.2
Drift pin ¢16 90 27.9 34.5 34.1 32.0
120 26.3 39.7 39.3 35.7

Table 5.12 Comparison between experimental value and estimated value of splitting strength.

(Wood species: Douglas fir / Diameter of drift pin: ¢12 / End margin: 7d / Edge margin: 1.5d-1.5d)

Calculated Calculated

Type of Thickness value value Analytic Experimental
specimen Free end Fixed end value value
(mm) (kN) (kN) (kN) (kN)
30 12.7 12.9 12.6 13.0
Douglas fir 60 19.4 23.9 17.9 22.5
Drift pin @12 90 17.5 28.2 27.6 26.4
120 16.3 27.3 26.8 28.7

Table 5.13 Comparison between experimental value and estimated value of splitting strength.

(Wood species: Douglas fir / Diameter of drift pin: ¢12 / End margin: 7d / Edge margin: 1.5d-1.5d)

Calculated Calculated

Type of Thickness value value Analytic Experimental
specimen Free end Fixed end value value
(mm) (kN) (kN) (kN) (kN)
30 16.1 16.2 16.2 16.3
Douglas fir 60 29.2 31.6 28.0 28.2
Drift pin @16 90 32.2 42.9 42.1 422
120 29.2 47.0 45.4 40.0
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A) HEEIZEER
A-1) B#: ¥
SHERK SI2A #ER—E

HBRER—E
FUZREURE : 012

A
' Edge _ Densi Moisture Y‘;ir;‘g: Splitting '
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Al 375.6 13.28 25.80 Splitting
A2 349.1 12.71 27.67 Splitting
A3 323.4 11.30 28.13 Splitting
SI2A ——— Japanese 7d 154 15d 120 4.53
A4 cedar(S) 379.6 13.09 23.97 Splitting
AS 367.9 12.45 24.97 Splitting
A6 444.6 13.85 16.87 Splitting
S12A
40
30
=
~
< 20
©
S
10
0
0 10 20 30
Displacement[mm]
=3 =
HER{K S12B #EE—&
R Average .
) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Al 370.9 13.00 31.07 Splitting
A2 392.8 11.97 32.07 Splitting
A3 317.9 12.13 26.07 Splitting
SR —— Japanese 7d 15 3d 120 453
A4 cedar(S) 387.0 13.91 26.47 Splitting
AS 384.4 17.53 27.40 Splitting
A6 439.6 14.96 23.30 Splitting
S12B
40
30
=
~
< 20
©
S

10

Displacement[mm]

30




HERK S12C ER—E

A
_ Edge _ Densi Moisture Y‘;ir;‘g: Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of driftpn margin ___________ (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
Al 370.6 14.14 29.60 Splitting
A2 388.5 14.12 32.23 Splitting
A3 341.8 12.37 29.70 Splitting
s12C Japanese ) 7d 15 6d 120 4.53
A4 cedar(S) 388.0 12.96 30.53 Splitting
A5 378.0 16.26 28.43 Splitting
A6 4714 15.07 28.13 Splitting
S12C
40
30
z
~
< 20
©
o
)
10
0
0 10 20 30

Displacement[mm]

SRERIK SI12D #ER—F

A
_ Edge _ Densi Moisture Y‘;ir;‘g: Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of driftpn  margin ___________ (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
Cl 400.8 8.38 29.37 Splitting
2 376.3 9.00 32.63 Splitting
c3 3742 23.97 Splitting
SIp ——— Japanese 7d 154 9d 120 5.45
c4  cedar(S) 4289 9.53 29.77 Splitting
cs 374.5 14.40 2947  DP slipping
c6 381.8 8.55 30.23 Splitting
S12D
40
30
= q
< 20
©
o
-
10
0
0 10 20 30

Displacement[mm]

$¢DP slipping |[FFBRHFIZ N U 7 SEURHIRNOEE L, MEMET LZZ 2R T,



HER{K SI2E #5R—%

A
i Edge ) Densi Moisture Y‘;?;?%: Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of driftpin margin —__________ (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
Bl 397.4 14.25 27.03  DP slipping
B2 380.9 13.90 2773 DP slipping
B3 404.3 18.19 2560  DP slipping
SE —— Japanese 7d 3 9d 120 473
B4  cedar(S) 352.7 11.95 31.70 Splitting
B5 365.3 10.20 32.37 Splitting
B6 4177 9.55 36.90 Splitting

Load[kN]

0 10 20 30
Displacement[mm]

$¢DP slipping |[FFBRHFIZ N U 7 SEURHIRAOEE L, MEMET LZZ 2R T,

HER{K SI2F #ER—%8

A
) Edge ) Densit Moisture Yver;lgf Splitting )
Series Wood Diameter End margin Thickness ensity content oung's strength Failure
species  of driftpin margin —___________ (mm) modulus mode
1 2 (kg/m) (%) (Nmm)  (N)
Bl 401.4 11.27 2820  DP slipping
B2 380.3 16.25 23.97  DP slipping
B3 398.5 15.74 2440  DP slipping
SIF ——— Japanese 7d 6 9 120 473
B4  cedar(S) 362.1 12.48 36.83  DP slipping
BS 366.2 9.69 36.00 Splitting
B6 403.7 9.85 41.53 Splitting
40
30
=z
3
<5 20
©
o
-
10
¥
0 L -
0 10 20 30

Displacement[mm]

$¢DP slipping IFFBRHIZ N U 7 N E B HVEH L.

MEMET LI L 2ET,




SRERIK S12G HER—F

A
_ Edge _ Densi Moisture Y‘;ifg: Splitting '
Series Wood Diameter End margin Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
Bl 392.0 13.93 2850  DP slipping
B2 394.0 13.04 2773 DP slipping
B3 408.4 15.78 2920 DP slipping
S12G Japanese ) m 7d od 9d 120 473
B4  cedar(S) 375.6 12.14 37.37 Splitting
B5 367.8 12.46 34.47 Splitting
B6 402.2 10.58 36.80 Splitting
40
30
=
~
< 20
©
o
-
10
0
0 10 20 30

$¢DP slipping |[FFBRHFIZ N U 7 SEURHIRAOEE L, MEMET LZZ 2R T,

Displacement[mm]

SRERIK SI2H #EE—&

A
_ Edge _ Densi Moisture Y‘;ifg: Splitting '
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Al 345.6 13.61 10.33 Shear
A2 407.1 14.35 10.40 Shear
A3 335.0 13.10 9.43 Splitting
SI2H Japanese ) m 2d 154 154 120 453
A4 cedar(S) 362.3 11.40 8.53 Shear
A5 368.8 13.59 8.10 Splitting
A6 4502 13.19 9.27 Shear
0 S12H
30
=
3
<5 20
©
S
10 | g,
0 Al \.
0 10 20 30

Displacement[mm]




HERIK S121 HR—E

A
) Edge ) Densi Moisture Y‘;?;?%: Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of driftpn  margin ___________ (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
Cl 434.1 10.74 13.40 Shear
C2 406.1 10.42 11.50 Shear
C3 377.3 10.29 13.47 Shear
Sl ———— fapanese 2d 154 9d 120 545
ca  cedar(S) 431.0 8.96 12.80 Shear
C5 379.8 11.41 9.07 Shear
C6 378.3 8.57 11.70 Shear
S121
40
30
z
vl
S 20
©
S
10 A
4 W
PO\ !
0 : {
0 10 20 30

Displacement[mm]

SHERIK S12] #ER—%

A
) Edge ) Densi Moisture Y‘;?;?%: Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of driftpin margin ___________ (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
D1 326.4 11.79 12.50 Shear
D2 357.0 16.44 9.47 Shear
D3 350.7 9.66 11.83 Shear
Sy ——— fabanese 2d 94 od 120 431
p4  cedar(S) 366.8 8.49 15.70 Shear
D5 402.9 7.81 21.97 Shear
D6 405.7 9.37 14.40 Shear
S12)
40
30
=
v
< 20
©
S
10
0

0 10 20 30
Displacement[mm]




SRERIK SI2K #ER—F

A
) Edge ) Densi Moisture Y‘:;?%: Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of driftpn margin __________ (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Al 382.0 14.29 15.73 Splitting
A2 362.5 14.27 25.87 Shear
A3 319.6 11.41 17.87 Splitting
SIK —— Japanese 4d 154 154 120 453
A4 cedar(S) 398.4 10.49 16.77 Shear
AS 388.1 13.88 19.50 Shear
A6 446.9 11.70 16.10 Shear
40 R
30
= |
v
<5 20
©
o
)
10
0
0 10 20 30

Displacement[mm]

SHERK SI2L #ER—5

A
) Edge ) Densi Moisture Y‘:;?%: Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of driftpin margin ___________ (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Cl 408.8 10.41 20.63 Splitting
C2 380.7 10.38 18.10 Shear
C3 391.2 9.33 23.70 Shear
SiL ———— apanese 44 154 od 120 545
ca  cedar(S) 440.9 8.37 2637 Shear
C5 369.0 9.96 25.53 Shear
C6 382.2 7.63 22.13 Splitting
S12L
40
30
=z
v
S 20
©
S
10
0
0 10 20 30

Displacement[mm]



HERK SI2M fER—E

A
) Edge ) Densit Moisture Yver;lgf Splitting )
Series Wood Diameter End margin Thickness ensity content oung's strength Failure
species  of driftpin margin —__________ (mm) modulus mode
12 (kg/m’) (%) (N/mm’)  (kN)
Bl 376.7 11.46 18.57 Shear
B2 366.1 11.57 21.87 Shear
B3 387.4 13.07 30.23 Shear
SIM ——— Japanese 4d 9d od 120 473
B4  cedar(S) 371.0 11.40 28.97 Splitting
B5 365.4 10.13 21.73 Splitting
B6 394.5 8.95 2823 Shear
S12M
40
z
=,
©
©
S

Displacement[mm]

RERIK SION #ER—F

A
) Edge ) Densi Moisture Y‘;?;?%: Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of driftpin margin ___________ (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Al 350.8 13.54 27.03 Splitting
A2 359.6 13.39 26.17 Splitting
A3 3185 11.62 23.77 Splitting
SIIN ———— fapanese i 10d 15d Lsd 120 453
A4 cedar(S) 381.1 8.69 2173 Splitting
AS 361.6 13.45 24.43 Splitting
A6 470.5 11.83 21.07 Jig failure
S12N
40
30
z
3
< 20
©
] -~
10
0
0 10 20 30

Displacement[mm]

XJig failure IFFERPITHINGEDBIEL, WEMETLEZ E2ERT,



SRERIK S120 HEE—&

A
) Edge ) Densi Moisture Y‘;?;?%: Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Cl 397.5 9.14 32.73 Splitting
C2 390.6 9.57 32.40 Splitting
C3 404.0 8.00 32.10 Splitting
SI20 ——— JaPanese o l0d 15d 9d 120 545
c4  cedar(S) 4284 10.75 33.90 Splitting
C5 371.5 14.31 23.57 DP slipping
C6 368.5 8.81 31.33 Splitting
S$120
40

Load[kN]

30

Displacement[mm]

$¢DP slipping |[FFBRHFIZ N U 7 SEURHIRAOEE L, MEMET LZZ 2R T,
=+ + B EC
SER{K SI2P fER—E
R Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
El 437.8 7.25 33.93 DP slipping
E2 364.5 8.05 30.70  DP slipping
E3 455.6 11.82 29.33 DP slipping
Sigp —— apanese o h dod 94 od 120 5.06
g4 cedar(S) 382.6 13.20 36.70 Splitting
E5 351.0 10.31 37.10 Splitting
Eo6 397.3 14.51 31.33 Splitting

Load[kN]

0 10 20 30
Displacement[mm]

$¢DP slipping IFFBRHIZ N U 7 N E B HVEH L.

10

MEMET LI L 2ET,



SHERIK S12Q HR—E

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter ~ End margin  Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
El 387.1 7.29 10.97 Shear
E2 330.7 8.15 8.63 Splitting
380.7 8.43 9.50 Splitting
S12Q Japanese ) 74 154 154 30 5.06
g4 cedar(S) 412.6 10.71 9.83 Splitting
ES 360.8 9.64 10.10 Splitting
Eo6 389.1 11.53 10.33 Splitting
S$12Q
40
30
z
v
< 20
©
]
10
0
0 10 20 30
Displacement[mm]
SRERIK SI2R fER—E
X Average .
) Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
12 (kg/m’) (%) (N/mm’)  (kN)
El 487.9 12.18 13.70 Splitting
E2 385.0 15.46 7.73 Splitting
E3 465.3 23.73 8.10 Splitting
SI2R Japanese o 7d 154 94 30 5.06
g4 cedar(S) 394.1 - 8.87 Splitting
ES 438.0 10.48 10.90 Splitting
E6 391.2 11.66 9.13 Splitting
S12R
40
30
z
v
S 20
©
S
10 .
_==-_.n==.‘-_H\
~ \\._\ 3
0
0 10 20 30

Displacement[mm]

11




HERIK S12S #HER—B

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 440.8 9.01 12.63 Splitting
E2 374.9 12.12 11.20 Splitting
E3 456.3 19.06 10.97 Splitting
SI2§ ——— Japamese 7d od 9 30 5.06
g4 cedar(S) 384.3 11.95 9.93 Splitting
Es 380.1 11.34 10.43 Splitting
E6 385.1 12.73 9.87 Splitting
$12S
40
30
z
v
< 20
©
S
10
0
0 10 20 30
Displacement[mm]
HERIK SI2T #ER—%
X Average .
i Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 378.3 7.76 18.67 Shear
E2 316.6 9.42 13.63 Shear
E3 355.9 9.76 15.67 Splitting
sioT ——— aRanese 7d 154 15 60 5.06
g4 cedar(§) 402.1 11.66 16.63 Shear
Es 344.1 9.88 16.03 Splitting
E6 384.5 12.58 15.60 Splitting
S12T
40
30
z
~
S 20
©
S
10
0 e
0 10 20 30

Displacement[mm]

12




RERIK SI2U #ER—F

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter ~ End margin  Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
El 453.6 16.26 18.33 Splitting
E2 396.4 15.26 12.33 Splitting
E3 484.0 33.62 13.67 Splitting
si2u Japanese 7d 154 94 60 5.06
g4 cedar(S) 361.1 - 16.07 Splitting
ES 4287 12.27 17.40 Splitting
Eo6 389.4 10.72 18.03 Splitting
S12U
40
30
z
=~
S 20
©
S
10
0
0 10 20 30
Displacement[mm]
== =
HERIK SI2V R —F
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 459.1 14.36 18.03 Splitting
E2 400.1 16.98 15.77 Splitting
E3 497.7 28.39 10.57 Splitting
siav Japanese 7d 9 9 60 5.06
g4 cedar(S) 372.0 13.77 16.63 Splitting
ES 355.0 12.93 16.03 Splitting
Eo6 368.4 13.26 15.60 Splitting
e
S12V
40
30
=z
=~
S 20
©
S
10

10

20

Displacement[mm]

30
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SRERIK SI2W HER—F

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 389.7 8.03 21.20 Shear
E2 322.7 9.40 16.87 Shear
E3 371.2 12.16 22.90 Splitting
Si2w Japanese 7d 154 15 90 5.06
g4 cedar(S) 4226 11.93 20.27 Splitting
ES 294.9 10.58 22.07 Splitting
Eo6 381.4 12.79 25.30 Splitting
S12W
40
30
=z
~
5 20
©
S
10
0
0 10 20 30
Displacement[mm]
HERIK SI2X #ER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
El 463.0 16.37 30.63 Splitting
E2 377.5 18.30 22.40 Splitting
E3 481.1 32.74 18.97 Splitting
s12x Japanese o 7d 154 94 90 5.06
g4 cedar(S) 379.2 - 26.13 Splitting
ES 4287 - 22.80 Splitting
E6 428.6 — 18.53 Splitting
S12X
40
30
z
~
S 20
E -
S '
10 A
\.
0
0 10 20 30

Displacement[mm]

14




HER(K S12Y fER—E

A
) Edge ) Densi Moisture Y‘;?.:%: Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 4493 11.88 34.40 Splitting
E2 347.0 13.03 21.00 Splitting
E3 472.6 20.91 18.57 Splitting
si2y Japanese - m 7d od od 9 5.06
g4 cedar(S) 399.0 - 22.00 Splitting
E5 377.0 12.98 25.60 Splitting
Eo6 390.9 14.24 28.93 Splitting
S12Y
40
30
z
~
< 20
(3]
]
10
-
4
0

10 20 30
Displacement[mm]

15
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A2) B¥M: R¥ FYUTREVE: ¢l6
RERIK SI6A fER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood Diameter End margin Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
Al 354.9 12.64 38.20 Splitting
A2 386.8 12.70 43.80 Splitting
A3 333.5 11.21 35.63 Splitting
SI6A Japanese 0 m 7d 15d 1sd 120 453
A4 cedar(S) 3727 11.82 30.23 Splitting
AS 345.4 10.74 30.93 Jig failure
A6 4717.3 12.53 35.47 Splitting
S16A
60
50
3
=3
o .
§ o
\.
30
Displacement[mm]
e Jig failure IFFBRFUITHIIEENBEE L, MENMETLEZ L 2RT,
HERIK SI6B #ER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood Diameter End margin Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
Al 386.0 13.20 47.13 Splitting
A2 400.1 15.22 48.70 Splitting
A3 337.1 12.57 41.83 Splitting
S16B Japanese 0 m 7d 15d 3d 120 453
A4 cedar(S) 377.1 11.49 39.77 Splitting
AS 373.0 10.62 27.23 Splitting
A6 448.1 9.74 27.43 Splitting
S16B
60

Load[kN]

Displacement[mm]
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RERIK Sl6C $ER—%

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of drift pin  margin (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
Al 393.2 10.44 47.97 Splitting
A2 378.5 9.97 46.63 Splitting
A3 334.8 10.39 443 Splitting
SI6C ——— Japanese 7d 15 6d 120 4.53
A4 cedar(S) 378.8 9.32 4200  DP slipping
AS 356.0 9.29 39.00 Splitting
A6 451.9 7.74 33.17 Splitting
S16C
60
50
40
=2
~ -
=30 ‘ol
©
S
20
10
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0 10 20 30

$¢DP slipping |[FFBRHFIZ N U 7 SEURHIRAOEE L, MEMET LZZ 2R T,

Displacement[mm]

RERIK S16D HER—F

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of drift pin  margin (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
Bl 396.2 11.12 45.43 Splitting
B2 359.5 10.80 40.40 Splitting
B3 393.4 12.13 37.33 Splitting
S16D —— Japanese 74 154 9d 120 473
B4  cedar(S) 361.6 11.61 43.90 Shear
B5 386.4 8.87 47.73 Shear
B6 390.6 9.13 39.30 Shear
S16D
60
50
40
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~
< 30
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2
20
10
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0 10 20 30

Displacement[mm]
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SHER{K SI6E #5R—%

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of drift pin  margin (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
Bl 400.5 14.49 42.63  DP slipping
B2 359.6 10.02 36.67  DP slipping
B3 388.5 7.34 4453 DP slipping
SI6F ——— Japanese o 74 3 9 120 473
B4  cedar(S) 368.9 12.73 42.90 Shear
B5 370.8 11.82 42.70 Shear
B6 398.5 10.46 55.40 Shear
60
50
40
=2
~
< 30
©
2
20
10
0
0 10 20 30

Displacement[mm]

DP slipping IFFBRFIZ NV 7 FEURHIRNOEE L, MEMETLZZ L E2EKT,

HER{K SI6F #ER—&

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter ~ End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
Bl 384.6 8.96 43.63 Splitting
B2 392.5 7.54 41.10  DP slipping
B3 385.0 9.01 40.77 DP slipping
SI6F ——— Japanese 7d 6 9 120 473
B4  cedar(S) 383.5 10.01 52.07 Shear
BS 378.3 9.37 44.80 Splitting
B6 423.6 7.70 60.27 Splitting
60
50
40
= -
-~
< 30
©
S
20
10 | f ._
i v
o
0 10 20 30

Displacement[mm]

DP slipping IFFBRFIZ NV 7 FEURHIRGEE L, MEMETLZZ L a2EKT,
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SRERIK S16G HER—F

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of drift pin  margin (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
DI 319.7 10.15 31.60  DP slipping
D2 339.9 10.30 32.00  DP slipping
D3 335.9 7.60 3560  DP slipping
S16G Japanese 0 7 o9d 9d 120 431
p4  cedar(S) 352.9 9.71 58.30 Splitting
D5 368.0 11.44 56.97 Shear
D6 383.8 10.88 53.07 Shear
60
50
40
=2
~
< 30
©
S Lo
20 o
10 |4
; i
o &
0 10 20 30

DP slipping IFFBRFIZ NV 7 FEURHIRNOEE L, MEMETLZZ L E2EKT,

Displacement[mm]

RERIK SI6H HER—F

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of drift pin  margin (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
Al 339.4 13.77 18.90 Shear
A2 367.1 12.88 17.73 Shear
A3 319.8 12.53 13.87 Splitting
S16H Japanese o 24 154 154 120 453
A4 cedar(S) 362.9 11.54 19.77 Shear
AS 362.1 11.44 18.87 Shear
A6 450.2 11.92 23.37 Splitting
o S16H
50
40
=2
-~
< 30
©
S .-
20 “\ '\4
A\ WY
10 "
O ’I. \
0 10 20 30

Displacement[mm]
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HERIK Sl6l HR—E

A
Edge Densi Moisture Yvera%e Splitting
. Wood  Diameter ~ End margin  Thickness ensity content ounes strength Failure
Series . o . modulus
species  of drift pin = margin ———  (mm) mode
12 (kg/m’) (%) (KN/mm’) (kN)
Cl1 388.5 9.65 16.27 Shear
C2 397.8 10.31 19.50 Shear
C3 377.1 8.37 21.93 Shear
Slel ———— Japanese 2 154 od 120 545
c4  ccdar(S) 4319 8.50 19.70 Shear
C5 369.2 10.18 17.60 Shear
C6 363.9 7.96 16.37 Shear
S16l
60
50
__ 40
z
X
S 30
(3]
S
20
10
0
0 10 20 30

Displacement[mm]

SHERIK Sl6) fER—F

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter ~ End margin  Thickness ty content g strength Failure
species  of driftpin margin __________ (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
D1 313.9 12.23 23.47 Shear
D2 327.6 13.92 20.87 Shear
D3 336.0 11.15 19.47 Shear
Sle) ——— Japanese o 2d  9d od 120 431
D4 cedar(S) 353.4 8.63 19.97 Shear
D5 371.3 9.49 22.50 Shear
D6 377.3 10.41 23.17 Shear
Sie6)
60
50
_ 40
=
~
< 30
©
S
20
10 f
0

Displacement[mm]
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RERIK SI6K #ER—F

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
12 (kg/m’) (%) (KN/mm’)  (kN)
Al 360.2 14.13 39.70 Shear
A2 368.7 12.98 31.97 Shear
A3 333.7 12.04 30.20 Splitting
S16K Japanese 44 154 154 120 453
A4 cedar(S) 374.0 12.60 32.80 Shear
AS 354.7 12.29 27.10 Shear
A6 444.4 12.09 30.83 Splitting
S16K
60
50
40 -
z an
° s~
o SN
]
AR
<\
Iy
L\
20 30
Displacement[mm]
SHERIK SI6L #ER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Cl 377.1 9.70 41.13 Shear
C2 379.3 9.97 31.30 Shear
C3 371.7 9.08 38.20 Shear
Sl ——— fapanese o 44 154 od 120 5.45
c4  cedar(S) 426.9 872 33.53 Shear
C5 365.1 10.82 34.30 Shear
Co6 363.3 8.34 32.67 Splitting
Si6L
60
50
_ 40 A
3 P BT
-g 30 ’.,//""-_:.l . 7\(‘\‘\ PN =
s / o \ \ " —
— 20 f A4 \
A 3 \
10 4 \‘\ .‘.
,l ', K3 ‘\\ N
0 N
0 10 20 30

Displacement[mm]
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HES(K SI6M fER—E

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
D1 322.7 10.95 38.30 Shear
D2 315.5 11.63 24.40 Shear
D3 342.6 9.77 29.33 Splitting
S16M Japanese 0 44 9d o 120 431
p4  cedar(S) 354.1 772 41.40 Shear
D5 370.4 6.60 40.27 Shear
D6 371.3 9.88 36.60 Shear
S16M
60
50
_ 40
=
-~
S 30
©
S
20
10 -—
0
0 10 20 30
Displacement[mm]
HERIK SION #ER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Al 345.6 12.88 450  DP slipping
A2 385.1 12.52 47.37 Splitting
A3 314.1 10.63 36.37 Splitting
SI6N Japanese o 10d 1A 1sd 120 453
A4 cedar(S) 382.9 10.89 38.03 Splitting
AS 366.0 11.66 41.47 Splitting
A6 462.1 11.01 39.80 Splitting
S16N
60

Load[kN]

Displacement[mm]

DP slipping IFFBRFIZ NV 7 FEURHIRGEE L, MEMETLZZ L a2EKT,
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SRERIK S160 #ER—F

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Cl 380.9 8.47 46.23 Shear
C2 385.5 9.12 50.77 Shear
C3 371.1 7.63 47.03 Splitting
SI60 ——— Japamese o ld Lsd 94 120 5.45
c4  cedar(S) 420.6 6.90 38.33 Splitting
s 365.0 7.19 38.27 Splitting
Co6 361.6 6.36 36.73 DP slipping
$160
60
50
.40
P
=
T30 fﬁ
3 £
20 ';‘
10 5 //
y
0 'l/ A
0 10 20 30
Displacement[mm)]
DP slipping IFFBRFIZ NV 7 FEURHIRNOEE L, MEMETLZZ L E2EKT,
=+ =
SHERIK SloP FER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
D1 320.8 10.83 3027 DP slipping
D2 319.3 11.33 2920  DP slipping
D3 335.5 7.57 33.80 DP slipping
SI6p ——— JaAESe e lod od 9d 120 431
p4  cedar(S) 359.1 8.10 64.37 Splitting
D5 379.4 7.84 58.10 Splitting
D6 399.6 8.91 57.37 Splitting
60
50
40
Z
~
S 30
©
S
20
10
0
0 10 20 30

Displacement[mm]

DP slipping IFFBRFIZ NV 7 FEURHIRGEE L, MEMETLZZ L a2EKT,
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SHERIK S16Q HER—E

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 416.5 9.06 14.20 Splitting
E2 354.9 10.47 11.83 Splitting
E3 371.8 10.92 12.30 Splitting
S16Q Japanese o 74 154 154 30 5.06
g4 cedar(S) 413.1 10.64 14.07 Splitting
Es 356.6 10.61 10.87 Splitting
E6 391.6 11.96 12.00 Splitting
S16Q
60
50
40
Z
=~
S 30
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20
10 \_ T\' —
vovay
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0 10 20 30
Displacement[mm]
SRERIK SIGR fER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 449.0 9.76 17.53 Splitting
E2 361.0 11.39 11.00 Splitting
E3 445.0 10.98 13.20 Splitting
SI6R Japanese 0 m 7d 154 94 30 5.06
g4 cedar(S) 381.4 10.86 11.43 Splitting
Es 361.5 8.69 11.20 Splitting
Eo6 385.0 11.60 11.90 Splitting
S16R
60
50
.40
Z
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S 30
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10
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0 10 20 30

Displacement[mm)]
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HER{K Sl6S #HER—E

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
D1 328.5 10.72 10.17 Splitting
D2 338.3 12.23 8.67 Splitting
D3 332.5 8.16 10.87 Splitting
SI6S ——— TS 7d od 9 30 431
p4  cedar(S) 389.8 8.28 12.87 Splitting
Ds 3743 8.96 16.03 Splitting
D6 382.7 11.50 12.70 Splitting
S16S
60
50
.40
=z
~
S 30
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S
20
10
0
0 10 20 30
Displacement[mm]
SHERIK S16T #ER—%
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 391.6 9.83 2230 Splitting
E2 320.8 11.27 19.43 Shear
E3 349.8 11.47 21.30 Splitting
sl6T ——— fapanese o 7d 154 15 60 5.06
g4 cedar(S) 403.0 11.44 23.83 Splitting
ES 329.1 1113 18.57 Splitting
Eo6 405.4 12.89 22.03 Splitting
S16T
60
50
.40
Z
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0 10 20 30

Displacement[mm]
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SRERIK Sl6U #ER—F

A
) Edge ) Densi Moisture Y‘;?;?%: Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
12 (kg/m’) (%) (N/mm’)  (kN)
El 432.6 12.90 25.13 Splitting
E2 375.0 13.73 19.30 Splitting
E3 454.5 16.39 20.93 Splitting
S16U Japanese o m 7d 154 94 60 5.06
g4 cedar(S) 361.0 11.59 22.80 Splitting
Es 400.3 8.82 23.87 Splitting
Eo6 386.4 10.73 21.70 Splitting
Si16U
60
50
.40
Z
-
S 30
©
3 20 NS - -
SRR
10 L Vsl
L \ See
0 - .
0 10 20 30
Displacement[mm)]
== e
SERIK Sl6V ER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
DI 3316 13.56 21.70 Splitting
D2 336.5 16.61 16.87 Splitting
D3 363.8 12.30 23.63 Splitting
s16v Japanese 7d 9 9 60 431
p4  cedar(S) 383.0 9.48 23.83 Splitting
Ds 373.0 11.09 18.57 Splitting
D6 364.9 11.63 22.03 Splitting
Si1eVv
60
50
7
40 :
Z
~
S 30
©
S
20
10 T
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0 10 20 30

Displacement[mm]
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SRERIK SloW HER—F

A
) Edge ) Densi Moisture Yw;irl?%: Splitting .
Series Wood  Diameter ~ End margin  Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 429.5 10.37 41.23 Shear
E2 319.6 10.61 31.43 Shear
E3 368.3 11.18 33.30 Shear
S16W Japanese 0 7d 154 15 90 5.06
g4 cedar(S) 413.9 11.19 33.13 Splitting
ES 309.8 10.67 25.90 Splitting
Eo6 396.3 12.28 27.03 Splitting
S16W
60
50
.40
=z
~
< 30 '\
g O
20 O e
10 A B
AL
0 S
0 10 20 30
Displacement[mm]
HERIK S16X HER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 438.9 12.06 4337 Splitting
E2 383.1 11.87 31.20 Splitting
E3 424.9 17.80 29.93 Splitting
S16X Japanese 0 7d 154 9 90 5.06
g4 cedar(S) 364.5 12.15 32.13 Splitting
ES 370.8 10.80 27.60 Splitting
Eo6 377.5 12.65 32.23 Splitting
S16X
60
50
.40
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S 30
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10 20
Displacement[mm)]
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HER(K SloY fER—E

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
DI 323.2 10.54 3333 Splitting
D2 344.6 11.58 25.37 Splitting
D3 332.6 9.14 35.93 Splitting
Sly ——— Japanese o 74 9d od 9 431
p4  cedar(S) 363.4 10.17 41.53 Splitting
D5 381.1 12.46 41.63 Splitting
D6 388.7 12.63 32.80 Splitting
SieY
60
50
.40
=2
~
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0 10 20 30

Displacement[mm]
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< S > o6 4
A-3) B R4y FUTREVE: ¢12mm
=+ Es
SER{A BI2A #£R—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood Diameter End margin Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Al 679.0 14.43 32.20 Splitting
A2 564.5 15.13 34.30 Splitting
A3 528.3 14.33 24.20 Splitting
BI2A Doughas = i 7d 154 15d 120 8.83
A4 fir (B) 621.1 14.45 31.07 Splitting
AS 696.2 16.65 23.23 Splitting
A6 697.9 15.52 27.27 Splitting
B12A
50
40
z
=
ael
©
o
)
30
Displacement[mm]
=+ Es
SRER{A BI2B #£R—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood Diameter End margin Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Al 611.9 12.75 37.03 Splitting
A2 552.7 12.89 34.70 Splitting
A3 580.5 12.37 32.40 Splitting
BI2B Douglhas =1 i 7d 154 3d 120 8.83
A4 fir (B) 5717 13.50 23.33 Splitting
AS 715.1 13.57 30.03 Splitting
A6 687.2 12.74 22.47 Splitting
B12B
50
40
=30
=
ael
©
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10
0
0 10 20 30

Displacement[mm]
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= e
SHERIK BI2C #ER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter ~ End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Al 654.1 11.69 43.20 Splitting
A2 593.5 11.41 33.77 Splitting
A3 534.8 13.27 32.97 Splitting
Bl2C ———— Doushs 7d 154 64 120 8.83
A4 fir (B) 579.3 11.72 37.23 Splitting
AS 687.8 10.05 22.53 Splitting
A6 694.7 9.96 36.73 Splitting
B12C
50
20 P B v J
=30
i .....
5 \
©
320 :
\
v,
10
0
0 10 20 30
Displacement[mm]
== B
SHERIK BI2D #ER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Cl 526.9 12.83 31.80 Splitting
C2 495.7 11.57 31.10 Splitting
C3 507.8 12.45 35.33 Splitting
BlD ——— Douehs o 7d 154 9 120 6.93
c4 fir (B) 530.3 11.65 31.43 Splitting
cs 457.7 1113 32.87 Splitting
Co6 583.1 10.72 32.40 Splitting
B12D
50
40
Z 30 S
= ’ X - '
© ’ B \
© Py 7k )
g2 B2 ﬁ%\ v
1/7‘ ‘\ B \
0 |/ 1y
/ \
/f \
0 VY
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Displacement[mm]
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RERIK BI2E #£82—%

A
) Edge ) Densi Moisture Y:;?%: Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Bl 549.3 13.29 35.50 Splitting
B2 486.5 12.89 37.73 Splitting
B3 510.6 — 40.90 Splitting
BI2E Douglas ) m 7d 3 9 120 6.84
B4 fir (B) 478.3 12.19 37.57 Splitting
BS 491.4 10.02 39.23 Splitting
B6 545.6 10.31 42.93 Splitting
B12E
50
40 - p—
= 30 B
= [
B VN E
320 > 7 |‘ A b
/f' \
10 |4 !
:b Yy
0
0 10 20 30
Displacement[mm]
HERIK BI2F R —%
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Bl 553.9 9.22 4133 Splitting
B2 4822 6.59 35.43 Splitting
B3 492.2 8.35 38.47 Splitting
BI2F Douglas 1) m 7d 6 9 120 6.84
B4 fir (B) 473.1 10.66 34.70 Splitting
BS 492.2 12.72 28.53 Splitting
B6 503.0 12.24 39.10 Splitting
B12F
50
40
=30
=
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3 20
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Displacement[mm]

20 30
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RERIK BI12G EER—E

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of drift pin  margin (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
Bl 581.2 821 43.20 Splitting
B2 492.0 6.41 30.43 Splitting
B3 475.2 7.37 3833 DP slipping
BI2G Douglas = 7 o9d 9d 120 6.84
B4 fir (B) 469.3 9.56 32.43 Splitting
B5 514.7 9.76 34.00 Splitting
B6 SIL1 10.51 38.40 Splitting
B12G
50
40
Z 30
=3
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©
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$¢DP slipping |[FFBRHFIZ N U 7 SEURHIRAOEE L, MEMET LZZ 2R T,

Displacement[mm]

HESK BI2H #5R—%

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Al 589.5 11.50 9.60 Shear
A2 586.0 9.98 9.67 Shear
A3 542.2 10.84 9.97 Shear
BI2H Douglas 24 154 154 120 8.83
A4 fir (B) 577.4 14.83 19.33 Shear
AS 683.6 13.80 15.40 Shear
A6 704.7 12.91 13.20 Shear
B12H
50
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Displacement[mm]
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SRERIK B12I $ER—&

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of driftpin margin ___________ (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
c1 490.9 13.50 10.43 Shear
2 488.6 12.92 11.67 Shear
c3 465.3 13.98 18.10 Shear
BI2l —— Dovels 24 154 od 120 6.93
c4 fir (B) 484.6 10.39 11.37 Shear
cs 444.7 13.52 12.53 Shear
c6 611.8 10.81 13.70 Shear
B12l
50
40
Z 30
=
©
©
320
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0 10 20 30

Displacement[mm]

HES(A B12J $5R—&

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of driftpn margin __________ (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
D1 4422 11.94 15.27 Shear
D2 4284 10.10 15.43 Shear
D3 517.4 10.53 15.03 Shear
Bl ——— Douels 24 94 o 120 6.67
D4 fir (B) 515.5 13.26 13.03 Shear
D5 502.8 13.65 15.63 Shear
D6 4748 13.81 11.13 Shear
B12J
50
40
Z 30
=,
o
©
320
0 |
1
1
O /
0 10 20 30

Displacement[mm]
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SRERIK BI2K #ER—&

A
) Edge ) Densi Moisture Y‘:;?%: Splitting .
Series Wood  Diameter ~ End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Al 635.3 13.12 29.00 Shear
A2 545.7 11.72 18.87 Splitting
A3 554.2 11.68 17.43 Splitting
BI2K Douglas 1) m 44 154 154 120 8.83
A4 fir (B) 558.3 1522 19.13 Splitting
AS 674.2 15.16 27.80 Shear
A6 678.4 16.28 27.70 Shear
B12K
50
40
=30
=
©
©
3 20
10
0
0 10 20 30
Displacement[mm]
=+ =
HERIK BI2L R —%
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
C1 496.6 11.53 25.30 Shear
2 484.1 9.67 27.20 Splitting
C3 470.2 9.88 26.30 Shear
BI2L Douglas 1) m 44 154 od 120 6.93
c4 fir (B) 504.9 13.60 18.30 Splitting
Cs 4.7 12.17 17.67 Splitting
Co6 575.3 12.00 29.33 Splitting
B12L
50
40
=30
X
© .
g 20 /',
S .
!’
v,
10 | 47
i
o ¥
0 10 20 30

Displacement[mm]
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HESK BI2M fER—E

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of driftpin  margin __________ (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Bl 519.4 9.06 29.60 Shear
B2 488.6 6.56 21.53 Shear
B3 507.8 7.82 29.47 Splitting
BI2M Douglas 4 9od od 120 6.84
B4 fir (B) 519.3 13.90 27.60 Shear
B5 525.0 13.56 27.80 Shear
B6 497.0 15.46 28.30 Shear
B12M
50
40
Z 30
=,
©
©
320
10
0
0 10 20 30

Displacement[mm]

RERIK BI2N #ER—&

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of driftpn margin __________ (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Al 703.1 14.17 33.20 Splitting
A2 591.9 13.82 31.07 Splitting
A3 534.6 13.83 2627 Splitting
BI2N Douglas ) m 10d  1sd 1sd 120 8.83
A4 fir (B) 575.9 14.69 32.53 Splitting
AS 699.7 15.70 33.20 Splitting
A6 686.5 14.72 32.67 Splitting
B12N
50
40
Z 30
=3
o
©
320
10
0
0 10 20 30

Displacement[mm]
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RERIK B120 ER—&

A
) Edge ) Densi Moisture Y:;?%: Splitting .
Series Wood Diameter  End margin Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
c1 512.8 10.20 31.17 Splitting
(o) 486.1 8.16 35.17 Splitting
c3 481.1 8.33 35.57 Splitting
BI2O —— Dowels e ld 1sd 9 120 6.93
c4 fir (B) 499.1 10.81 29.90 Splitting
cs 4477 8.03 20.67 Splitting
c6 5722 771 37.97 Splitting
B120
50
=
=,
©
©
S
Displacement[mm]
=t EE
SRER{A BI2P R —&
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood Diameter ~ End margin Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 480.9 14.36 28.57 Splitting
E2 4522 12.22 38.13 Splitting
E3 489.1 12.91 33.20 Splitting
Biop —— Dowshs o dod od 9 120 6.92
E4 fir (B) 529.9 9.65 20.80 Splitting
ES 513.0 7.20 34.80 Splitting
E6 472.0 8.32 40.60  DP slipping
B12P
50
40
Z 30
=,
o
©
g2 - .
e b
10 |/ /
if &
i
0
0 10 20 30

Displacement[mm]
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HERIK B12Q #ER—%

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter ~ End margin Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
El 492.6 12.78 12.97 Splitting
E2 555.6 12.37 12.47 Jig failure
E3 506.1 11.53 13.50 Splitting
B12Q Douglas ) 74 154 154 30 6.92
E4 fir (B) 487.5 12.12 12.83 Splitting
ES 603.3 13.07 13.67 Splitting
E6 519.4 12.73 12.47 Splitting
B12Q
50
40

Z 30

=3

©

©

320
0 10 20 30

Displacement[mm]
XJig failure IFFERPITHNGEDBIEL, WEMETLEZ E2ERT,
HER{K BI2R R —&

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 510.2 14.60 13.10 Splitting
E2 519.7 13.55 11.83 Splitting
E3 494.0 12.32 12.20 Splitting
BI2R Douglas = 7d 154 od 30 6.92
E4 fir (B) 515.5 12.60 12.93 Splitting
ES 555.4 11.28 11.37 Splitting
E6 450.9 12.32 10.67 Splitting
B12R
50
40
= 30
=
©
©
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0 | FFA
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0 10 20 30

Displacement[mm]
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SRERIK BI2S#5R—&

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of driftpin margin __________ (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 499.4 13.05 12.53 Splitting
E2 506.2 12.85 6.77 Splitting
E3 501.0 12.72 10.20 Splitting
Blos —— Doughs o, 74 9d od 30 6.92
E4 fir (B) 549.6 12.61 10.17 Splitting
ES 565.9 13.18 10.57 Splitting
E6 454.9 14.12 9.97 Splitting
B12S
50
40
= 30
=
o
©
320
10 | At ——
{T T
0 i

0 10 20 30
Displacement[mm]

HES(K BI2T #58R—%

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of driftpin margin __________ (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 505.0 13.33 24.67 Splitting
E2 438.5 12.30 16.57 Splitting
E3 457.9 12.47 22.40 Splitting
BI2T Doughts = im 7d 154 154 60 6.92
E4 fir (B) 577.4 12.80 27.13 Splitting
ES 577.6 13.72 21.03 Splitting
Eo6 504.1 14.05 23.10 Splitting
B12T
50
40
z
=
el
©
S

20 30
Displacement[mm]
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SRERIK B12U #ER—%

A
) Edge ) Densi Moisture Y‘:;?%: Splitting .
Series Wood Diameter  End margin Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 480.1 16.52 18.47 Splitting
E2 4223 15.62 14.83 Splitting
E3 4749 14.31 11.30 Splitting
BI2U Douglas = 7d 154 od 60 6.92
E4 fir (B) 515.5 13.56 227 Splitting
ES 484.1 12.45 18.97 Splitting
E6 500.6 11.66 20.13 Splitting
B12U
50
40
Z'30
=,
©
©
o
-

20 30
Displacement[mm]
== + E S
HERIK BI2V #ER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 484.1 14.44 23.57 Splitting
E2 412.6 13.71 13.83 Splitting
E3 475.9 13.69 16.30 Splitting
BI2V Douglas 1) m 7d 9d 9 60 6.92
E4 fir (B) 526.6 13.82 27.13 Splitting
Es 503.0 13.99 21.03 Splitting
Eo6 471.5 15.24 23.10 Splitting
B12V
50
40
=30
=
el
©
3 20
10 /i
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0 10 20 30

Displacement[mm]

39




SRERIK BI2W #ER—F

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 512.8 13.97 32.73 Splitting
E2 498.3 13.15 24.80 Splitting
E3 493.5 12.80 22.70 Splitting
BI2W Douglas =) m 7d 154 15 90 6.92
E4 fir (B) 5242 13.10 20.83 Splitting
ES 567.4 13.83 26.40 Splitting
Eo6 557.4 13.92 30.70 Splitting
B12W
50
40
=30
=
©
©
g2 |
s
10 f
0
0 10 20 30
Displacement[mm]
=+ B
HERIK BI2X #ER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 516.5 14.00 26.47 Splitting
E2 453.4 11.67 2.77 Splitting
E3 477.6 10.91 28.13 Splitting
BI2X Douglas 1 m 7d 154 94 90 6.92
E4 fir (B) 5273 13.83 34.77 Splitting
Es 488.9 13.47 17.37 Splitting
Eo6 457.9 14.34 30.10 Splitting
B12X
50
40
=30
X
©
©
3 20 .
10 : ‘f\\\
i ik \L \
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0 10 20 30

Displacement[mm]
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HERK Bl12Y fER—E

A
) Edge ) Densi Moisture Y:;?%: Splitting .
Series Wood  Diameter ~ End margin  Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 487.0 12.39 2730 Splitting
E2 456.0 9.89 20.43 Splitting
E3 497.4 9.31 27.43 Splitting
Bl2Y ——— DovEhs 7d od od 9% 6.92
E4 fir (B) 5272 9.99 2.47 Splitting
ES 514.6 9.30 31.00 Splitting
Eo6 502.4 10.52 36.60 Splitting
B12Y
50
z
=
©
©
S
0 10 20 30

Displacement[mm]
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o > ° 4
A-4) B# R4y FUTREUE: ¢l6mm
=+ =
SHERIK BloA #ER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Al 594.4 15.05 40.50 Splitting
A2 562.9 15.29 35.47 Splitting
A3 544.2 15.38 45.90 Splitting
BI6A Douglas 6 m 7d 154 154 120 8.83
A4 fir (B) 563.8 15.66 34.80 Splitting
AS 680.9 15.05 45.03 Splitting
A6 689.4 16.09 38.23 Splitting
B16A
70
60
50
Z 40
e]
E 30
20
10
0
0 10 20 30
Displacement[mm]
=+ =
SHERIK BloB #ER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
12 (kg/m’) (%) (N/mm’)  (kN)
Al 626.5 13.77 61.83 Splitting
A2 546.9 13.93 42.57 Splitting
A3 576.3 14.18 61.07 Splitting
BI6B Douglas 6 m 7d 154 3d 120 8.83
A4 fir (B) 549.7 10.78 37.97 Splitting
AS 691.4 10.55 45.70 Splitting
A6 683.5 13.06 39.10 Splitting
B16B
70
60
50
Z 40
e]
E 30
20
10
0
0 10 20 30

Displacement[mm]
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HERA BloC #ER—E

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter ~ End margin  Thickness ty content g strength Failure
species  of driftpn margin ___________ (mm) modulus mode
12 (kg/m’) (%) (N/mm’)  (kN)
Al 666.8 9.39 47.40 Splitting
A2 583.8 9.32 51.00 Splitting
A3 536.5 9.45 53.43 Splitting
BI6C Douglas 6 m 7d 154 64 120 8.83
A4 fir (B) 580.6 11.70 47.57 Splitting
AS 680.0 9.02 38.27 Splitting
A6 665.2 8.98 40.73 Splitting
B16C
70
60
50
Z 40
e]
§ 30
20
10
0
0 10 20 30
Displacement[mm]
=+ B
SHERIK BloD #ER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of driftpn margin __________ (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Bl 5137 10.54 57.73 Splitting
B2 489.9 8.78 61.67 Splitting
B3 483.0 10.62 68.53 Splitting
B16D Douglas 0 m 7d 154 9 120 6.84
B4 fir (B) 498.8 11.86 48.37 Splitting
BS 507.8 12.30 48.10 Splitting
B6 507.0 11.96 53.90 Splitting
70
60
50
< 40
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Displacement[mm)]
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RERIK BIGE HEE—&

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter ~ End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Bl 540.1 11.99 58.20 Splitting
B2 504.9 10.10 62.70 Splitting
B3 479.5 11.28 60.37 Splitting
BI6E Douglas 6 m 7d 3 9 120 6.84
B4 fir (B) 493.9 11.93 51.97 Splitting
BS 509.0 11.42 61.53 Splitting
B6 539.8 10.46 65.23 Splitting
70
60
50
Z 40
el
§ 30
20
10
0
Displacement[mm]
== =5
SHERIK BIGF #ER—E
X Average .
i Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Bl 5233 9.29 68.77 Splitting
B2 499.4 8.83 61.33 Splitting
B3 501.5 9.30 59.77 Splitting
BI6F Douglas 6 m 7d 6 9 120 6.84
B4 fir (B) 496.6 1.59 50.17 Splitting
BS 516.4 11.60 59.83 Splitting
B6 498.1 11.93 48.23 Splitting
B16F
70
60
50
Z 40
el
E 30
20
10
0
0 10 20 30

Displacement[mm]
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RERIK Bl6G HER—E

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter ~ End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
DI 450.4 14.07 44.03 Splitting
D2 4255 14.11 4123 Splitting
D3 516.7 15.10 61.70 Splitting
BI6G Douglas 6 m 7 9d 9 120 6.67
D4 fir (B) 487.2 11.42 48.93 Splitting
Ds 494.6 8.87 56.27 Splitting
D6 498.2 9.63 45.80 Splitting
B16G
70
60 -
\
50 v
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£ 40 —
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3 30 -
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0 10 20 30
Displacement[mm]
o S
SHERIK BI6H #ER—&
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Al 676.8 14.20 29.27 Shear
A2 590.1 14.21 23.77 Splitting
A3 599.5 14.07 15.43 Splitting
BI6H Douglas 0 m 2 154 154 120 8.83
A4 fir (B) 553.4 15.89 273 Shear
AS 680.0 14.82 18.97 Shear
A6 708.2 13.58 18.13 Shear
B16H
70
60
50
Z 40
el
€ 30
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20
10
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0 10 20 30

Displacement[mm]
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RERIK Blol 2R —&

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of driftpin margin ___________ (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
c1 494.6 13.17 18.13 Shear
2 470.3 12.62 17.47 Splitting
c3 512.2 11.47 26.20 Shear
Blol —— Dovels o 24 154 od 120 6.93
c4 fir (B) 498.1 11.52 18.30 Shear
cs 467.3 11.34 14.27 Shear
c6 558.8 11.18 22.83 Shear
B16I
70
60
50
Z 40
)
el
20 IL’\¥ __________ -
10 | KX
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0 10 20 30

Displacement[mm)]

HER(A Blo) $5R—%

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of driftpn margin __________ (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
D1 466.2 13.55 21.77 Shear
D2 4244 12.34 13.30 Shear
D3 552.3 13.13 20.03 Shear
Bl ——— Doughs 2d  9d od 120 6.67
D4 fir (B) 467.4 11.55 18.10 Shear
D5 483.6 10.12 24.07 Shear
D6 506.5 11.03 18.43 Shear
B16J
70
60
50
Z 40
©
g 30
20
10
0
0 10 20 30

Displacement[mm]
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HESA BI6K #5R—&

A
' Edge ' ey Moisture M spliting '
Series Wood Diameter End margin Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Al 655.1 14.12 39.23 Splitting
A2 593.6 13.88 36.10 Splitting
A3 526.6 13.86 31.93 Splitting
BI6K Douglas ¢ 4d 154 154 120 8.83
A4 fir (B) 500.2 15.35 43.07 Shear
A5 698.3 14.91 45.10 Shear
A6 711.2 14.06 39.03 Shear
B16K
70
60
50
Z 40
® 30 :
S \
20 B
\.
10
0
0 10 20 30
Displacement[mm]
= =25
RERIK BlOL #ER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series ‘Wood Diameter End margin Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
c1 521.2 11.40 28.23 Splitting
2 4735 10.43 41.97 Splitting
c3 500.8 10.31 46.43 Splitting
BI6L Douglas ¢ 4d 154 od 120 6.93
c4 fir (B) 540.0 15.02 38.30 Splitting
cs 4463 14.41 30.37 Splitting
c6 593.1 14.61 39.97 Shear
B16L
70
60
50
< 40
©° .
T 30 ~
- ~.
20 S
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0 10 20 30

Displacement[mm)]
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HESK BIoM fER—E

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
DI 449.4 12.97 27.53 Shear
D2 411.8 12.07 30.63 Shear
D3 515.7 12.66 31.80 Splitting
BloM ——— Doushs o 4 9d od 120 6.67
D4 fir (B) 482.9 11.03 28.97 Splitting
D5 467.7 8.93 26.17 Splitting
D6 482.2 10.06 32.50 Splitting
B16M
70
60
50
Z 40
©
® 30
)
20
10
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0 10 20 30

Displacement[mm]

RERIK BION #ER—F

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
Al 654.0 14.06 54.13 Splitting
A2 545.6 14.32 37.73 Splitting
A3 526.2 14.26 45.80 Splitting
BIoN ——— Dovels o ld 1sd 1sd 120 8.83
A4 fir (B) 601.6 12.37 57.13 Splitting
AS 685.5 13.42 53.97 Splitting
A6 722.8 13.85 61.67 Splitting
70
60
50
Z 40
©
® 30
)
20
10
0
0 10 20 30

Displacement[mm]
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RERIK Bl6O #ER—E

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
c1 499.5 11.94 59.13 Splitting
2 477.9 12.26 37.57 Splitting
a3 513.1 12.80 52.83 Splitting
B160 Douglas —\cm 10 1sd 94 120 6.93
c4 fir (B) 482.4 10.53 54.73 Splitting
cs 451.7 7.54 51.63  DP slipping
c6 561.3 8.03 34.93 Splitting
B160
70
60
50
Z 40
5
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DP slipping IFFBRFIZ NV 7 FEURHIRNOEE L, MEMETLZZ L E2EKT,

Displacement[mm)]

RERIK BloP #ER—&

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter ~ End margin Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
D1 4307 10.03 57.00 Splitting
D2 4143 8.40 49.53 Splitting
D3 526.1 9.59 63.57 Splitting
BI6P Douglas (o m 10d  9d 9 120 6.67
D4 fir (B) 552.4 23.53 55.67 Splitting
D5 4702 8.33 50.10 Splitting
D6 4833 9.70 51.50 Splitting
70
60
50
Z 40
©
g 30 N,
- \
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10
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0 10 20 30

Displacement[mm]
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HERIR Bl6Q HER—E

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
12 (kg/m’) (%) (N/mm’)  (kN)
El 505.7 12.60 16.40 Splitting
E2 559.2 11.95 16.40 Splitting
E3 523.9 11.97 18.13 Splitting
B16Q Douglas 0 74 154 154 30 6.92
E4 fir (B) 491.4 13.24 15.00 Splitting
Es 506.1 13.61 16.80 Splitting
Eo6 527.7 13.33 14.83 Splitting
B16Q
70
60
50
Z 40
el
E 30
20
10
0
0 10 20 30
Displacement[mm]
=+ =
SHERIK BIGR #ER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 500.1 9.65 15.43 Splitting
E2 5311 10.36 15.60 Splitting
E3 494.1 11.62 14.00 Splitting
BI6R Douglas 6 m 7d 154 94 30 6.92
E4 fir (B) 513.6 12.64 14.80 Splitting
E5 584.0 11.79 15.53 Splitting
Eo6 439.2 12.96 13.63 Splitting
B16R
70
60
50
< 40
el
§ 30
20
10
0
20 30

Displacement[mm)]
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RERIK BleS fER—%

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content 2 strength Failure
species  of driftpin  margin ___________ (mm) modulus mode
12 (kg/m’) (%) (KN/mm’) (kN)
DI 483.6 13.00 12.83 Splitting
D2 415.0 13.44 11.33 Splitting
D3 543.6 12.24 16.27 Splitting
BI16S Douglas = 7d 9 od 30 6.67
D4 fir (B) 496.3 12.34 10.50 Splitting
D5 493.7 11.47 12.00 Splitting
D6 478.2 12.01 11.47 Splitting
B16S
70
60
50
Z 40
©
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20
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10 | gl —A
0
0 10 20 30

Displacement[mm]

HES(K BloT $5R—&

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content g strength Failure
species  of driftpin margin __________ (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 543.4 12.63 26.53 Jig failure
E2 455.5 12.32 25.33 Splitting
E3 505.5 12.33 28.13 Splitting
BI6T Douglas = 7d 154 154 60 6.92
E4 fir (B) 532.0 14.18 30.67 Splitting
ES 562.1 14.34 27.57 Splitting
E6 514.0 14.77 31.10 Splitting
B16T
70
60
50
Z 40
©
g 30 —
20
10
0
0 10 20 30

Displacement[mm]

e Jig failure IFFBRFITHIIEENBEE L, MENMETLIEZ & 2R T,
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RERIK BloU #ER—&

A
) Edge ) Densi Moisture Y:E%: Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of driftpn margin ___________ (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)

El 4711 9.86 25.87 Splitting

E2 4225 11.67 24.90 Splitting

E3 460.7 11.27 23.37 Splitting

BIU ——— Dovehs e 74 154 9d 60 6.92

E4 fir (B) 538.1 12.73 27.97 Splitting

Es 506.3 13.00 26.70 Splitting

Eo6 469.0 13.85 27.77 Splitting

B16U
70
60
50
Z 40
=]

§ 30
20
10
0

20 30
Displacement[mm]

HES(K BloV #5R—&

A
) Edge ) Densi Moisture Y:E%: Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of driftpn margin __________ (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
D1 464.6 13.32 21.60 Splitting
D2 423.6 12.49 21.70 Splitting
D3 538.8 14.87 25.67 Splitting
BlV ———— DovEhs 7d od 9 60 6.67
D4 fir (B) 502.0 11.78 30.67 Splitting
D5 503.8 11.61 2757 Splitting
D6 498.2 13.14 31.10 Splitting
B16V
70
60
50
Z 40
el
R B
P
20 7 WA
10 L{' /
0
0 10 20 30

Displacement[mm]
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RERIK Blow #RE—E

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
12 (kg/m’) (%) (N/mm’)  (kN)
El S1L.1 13.00 4230 Splitting
E2 481.8 11.95 35.63 Splitting
E3 530.1 12.29 44.77 Splitting
Blow ——— Douehs 7d 154 15 90 6.92
E4 fir (B) 494.8 13.66 39.43 Splitting
ES 557.9 13.78 42.57 Splitting
Eo6 518.0 13.97 48.43 Shear
B16W
70
60
50
Z 40
- -~
3 30 . _
S -
20
10
0
0 10 20 30
Displacement[mm]
=+ B
SHERIK BloX #ER—E
X Average .
) Edge ) Densi Moisture Youne's Splitting .
Series Wood  Diameter  End margin  Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 2 (kg/m’) (%) (KN/mm’) (kN)
El 4738 12.52 4337 Splitting
E2 446.5 11.62 37.67 Splitting
E3 483.2 10.52 44.20 Splitting
BI6X ——— DU 7d 154 94 90 6.92
E4 fir (B) 523.5 14.24 47.63 Splitting
ES S1LS 14.38 38.67 Splitting
Eo6 459.3 14.70 38.43 Splitting
B16X
70
60
50 —
< 40
el
§ 30
20
10
0
0 10 20 30

Displacement[mm)]
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HERK Bloy fHR—E

Average

) Edge ) Densi Moisture Young's Splitting .
Series Wood Diameter End margin Thickness ty content g strength Failure
species  of drift pin  margin (mm) modulus mode
1 (kg/m’) (%) (KN/mm’) (kN)
DI 430.7 11.67 33.73 Splitting
D2 421.0 10.88 34.40 Splitting
D3 554.8 8.60 4337 Splitting
BI6Y Douglas = 74 od 90 6.67
D4 fir (B) 492.4 14.38 29.80 Splitting
D5 478.5 14.54 35.97 Splitting
D6 476.4 15.04 33.07 Splitting
B16Y
70
60
50
g 40 X4 “\
£
® 30
)
20 -
10
0
0 10 20 30

Displacement[mm]
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B) HitEIZEER
B-1) #8#: X¥
S12Q DT

fEmER—8

FIUZ REUE : 912

Thickness ¢ (mm)

P2

2 3

P2

2

A g

M-0 relation Embedment stiffness
of drift pin of timber
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
J
apanese 30 587.3 3298 9.89 12 164711 245043 El 0.16*EI
cedar
7 = v
RFTETIL
| Moment / Japanese cedar / ¢12 Shear force
200000 3 Japanese cedar / 12
- 10000 | 5
|53
150000 E 8
% 5000 | 8
100000 | & 7
50000 é N Position of drift pin x (mm)
N Position of drift pin x (mm) 40 45 10 1 1 3 i 9
_go 45 30 15\ /5 30 45 -5000
-50000
-10000
-100000
E—AUFE TAMAK
-40 -45 -30 -15 15 30 45 Displacement
06 Japanese cedar / 912
Position of drift pin x (mm) 200 Reaction force ~—
Japanese cedar / ¢p12 —_
0.5 g
£
400 | _ =
o g
-600 | 5 =
< 0.3 o
o 2
g a
800 | 0.2
~
—T000— 0.1
Position of drift pin x (mm)
1200 60 45 30 -I5 0 15 30 45 60
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S12T DR

Thickness ¢ (mm)

P2

M-0 relation

P2

A g

Embedment stiffness

of drift pin of timber
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. o . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
J
apanese 60 587.3 3298 16.04 12 164711 245043 El 0.16* EI
cedar
7 = v
fRMETIL
| Moment / Japanese cedar / ¢12 Shear force
200000 3 Japanese cedar / 12
- 10000 | 5
g g
150000 | £ 8
% 5000 | 8
100000 | & 7
50000 é > Position of drift pin x (mm)
Position of drift pin x (mm) 40 45 10 1 1 3 i 9
-0 -45 15 30 45 -5000
-10000
E—A2b AW
-40 -45 -30 -15 15 30 45
Position of drift pin x (mm) 200 Z Reaction force 06
8 Japanese cedar / ¢12
S 0.5
-400 | 8
g 4
&
-600 _
=
0.3 E
-800 02 é .
54 Displacement
2 Japanese cedar / ¢12
-1000 0.1 g-
A/ Position of drift pin x (mm)
1200 60 45 30 -I5 0 15 30 45 60
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S12W DfE#Hr

Thickness ¢ (mm)

M,
P, 1 2
K, Ky
M-0 relation Embedment stiffness Rotating stiffness
of drift pin of timber of drift pin end
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
T,
apanese 90 587.3 3298 21.43 12 164711 245043 El 0.16*EI
cedar
7 = v
RFTETIL
|M0mcnt / Japanese cedar / ¢12 Shear force
200000 Z Japanese cedar / ¢12
- 10000 | o
g 2
150000 5 £
z g
< 5000 | &
100000 | & 2
g - o
S Position of drift pin x (mm
50000 | = pinx (mm)
N Position of drift pin x (mm) 40 45 30 1 8 30 i 9
-40 -45 -30 -15 15 30 45 4 -5000
0000
-10000
-100000
E—A2EH AW
-0 -45 -30 -15 15 30 45 Displacement
Japanese cedar / ¢12
Position of drift pin x (mm) Reaction force 06
-200
Japanese cedar / ¢12 —_
05 | £
£
-400 =
o =
Z 5}
3 g
00 | & £
P 03 %
2 [a)
g
-800 é 02
-1000 0.1
Position of drift pin x (mm)
+260 -60 -45 -30 -15 0 15 30 45 60

RAK EE
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SI12A DR

Thickness ¢ (mm)

K

e

KFIX

M-0 relation Embedment stiffness Rotating stiffness
of drift pin of timber of drift pin end
Timber Drift pin
Embedment Yield
L t Diamet 1st yiel 2 iel Initial
Thickness stiffness of ~ embedment O?q @ 1a1'fle e.r st yield nd yield .m @ Se? odary
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species t P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
Japanese 120 587.3 3298 24.57 12 164711 245043 El 0.16* EI
cedar
fRMETIL
| Moment / Japanese cedar / ¢12 Shear force
200000 Z Japanese cedar / 12
- 10000 | 5
o
150000 é 8
% 5000 | 8
100000 | & @
50000 é - Position of drift pin x (mm)
N Position of drifipin x (mm) 40 45 10 1 P i 9
-40 -45 0 -15 15 3 45 -5000
-50000
-10000
-100000
E—AUFE A AR
. Displacement
-0 B 30 BN 1 P 4 06 Japanese cedar / @12

Position of drift pin x (mm) 200

-400
-600
-800

-1000

Reaction force
Japanese cedar / 912

Reaction force (N)

58

0.5

0.4

0.3

Displacement (mm)

0.1

Position of drift pin x (mm)

EE

15 30 45
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B-2) ##: X¥

S1

6Q M fEHT

KU rEUE

016

Thickness ¢ (mm)

P2

2 3

M-0 relation

P2

A g

Embedment stiffness

of drift pin of timber
Timber Drift pin
Embedment Yield . . . ..
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
Japanese
P 30 587.3 418.1 12.54 16 360793 500231 EI 0.03-EIl
cedar
] — v
RFTETIL
| Moment / Japanese cedar / ¢16 Shear force
15000 | Z Japanese cedar / 916
300000 | —~ e
o
,5 10000 | S
200000 | & §
g 5000 | =
g Position of drift pin x (mm)
100000 | = o
-40 -45 -30 -15 15 30 45
Position of drift pin x (mm) -5000
-40 -45 -30 -15 15 30 45 -10000
-100000
-15000
E—AUFE TAMAK
A Displacement
-0 -45 -30 -15 15 30 45 q ————— | Japanese cedar / 016
Position of drift pin x (mm) -200 Reaction force
Z Japanese cedar / ¢16 0.6
400 | 8
& 05 | _
=
600 | -2 S
S 04 | =
o1 =
~ )
-800 0.3 g
£
-1000 02 | &
’ a
-1200 0.1
Position of drift pin x (mm)
6 60 45 30 -I5 0 15 30 45 60

|
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S16T DR

Thickness ¢ (mm)

ip/z

:

M-0 relation

P2

A g

Embedment stiffness

of drift pin of timber
Timber Drift pin
Embedment Yield . . . ..
. . Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d M, M, Kppi Kpp>
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
Japanese
P 60 587.3 418.1 21.24 16 360793 500231 EI 0.03-EIl
cedar
71 = v
RFTETIL
| Moment / Japanese cedar / ¢16 Shear force
15000 | Z Japanese cedar / 916
300000 | —~ b
o
.g 10000 | 8
200000 | & g
g 5000 | &
g Position of drift pin x (mm)
100000 | S
-40 -45 -30 -15 15 30 45 o
N Position of drift pin x (mm) -5000
-40 -45 -3 -15 15 30 45 o -10000
-100000
-15000
E—AUME TAMAK
9 " Displacement
-40 4 -0 B 15 ® by 0.7 Japanese cedar / 16
Position of drift pin x (mm) -200 Reaction force
3 Japanese cedar / ¢16 N/
-400 | 8
< 05 |
=
600 | -2 g
] 04 | =
Q =
~ I3}
-800 03 | &
2
_ o |2
/LMQ_ \ “|°
-1200 0.1
Position of drift pin x (mm)
e 60 45 30 -I5 0 15 30 45 60

RAE
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S16W DfE#Hr

Thickness ¢ (mm)

K

e

KFIX

M-0 relation Embedment stiffness Rotating stiffness
of drift pin of timber of drift pin end
Timber Drift pin
Embedment Yield . . . ..
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
J
apanese 90 587.3 418.1 32.00 16 360793 500231 El 0.03+ EI
cedar
7 — v
RFTETIL
| Moment / Japanese cedar / ¢16 Shear force
15000 | Z Japanese cedar / 916
300000 | — <
o
.g 10000 | 8
200000 | & g
g 5000 | =
g Position of drift pin x (mm)
100000 | =
-40 -45 -30 -15 15 30 45 o
N Position of drift pin x (mm) -5000
-40 45 -30 -15 / 30 45 o -10000
-1
-15000
E—AUFE TAMAK
9 " Displacement
-0 4 -0 B 15 ® by 07 Japanese cedar / ¢16
Position of drift pin x (mm) -200 Reaction force
3 Japanese cedar / ¢16 N_/
400 | 8
< 05 |
=
600 | -2 g
] 04 | =
Q =
~ I3}
-800 03 | &
2
02 | &
-1200 0.1
Position of drift pin x (mm)
e 60 45 30 -5 0 15 30 45 60

RAE
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S16A DR

Thickness ¢ (mm)

K

e

KFIX

M-0 relation Embedment stiffness Rotating stiffness
of drift pin of timber of drift pin end
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. o . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
J
apanese 120 587.3 418.1 35.71 16 360793 500231 El 0.03+ EI
cedar
7 = 11.[S
fRMETIL
| Moment / Japanese cedar / 916 Shear force
15000 | Z Japanese cedar / ¢16
300000 | = e
o
.g 10000 | S
200000 % g
£ 5000 =2
100000 é Position of drift pin x (mm)
-40 -45 -30 -15 5 30 45 [¢
N Position of driffpin x (mm) -5000
-40 45 0 -15 15 3 45 ¢ 10006
-100000
-15000
E—A2b AW
} } _ i 6 e Displacement
10 P 30 P 1 » ai 07 | E Japanese cedar / ¢16
Position of drift pin x (mm) -200 Reaction force ]
Japanese cedar / 916 06 | &
(5%
-400 8
05 | g
-600 [a)
800 | & 03
g
-1000 | 5 02
=
2
-1200 | S 01
= R Position of drift pin x (mm)
406 60 45 30 -I5 0 15 30 45 60

]
o
%
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B-3) B# : R4V

B12Q Df##T

KU rEUE

e12

Thickness ¢ (mm)

P2

2 3

M-0 relation

P2

A g

Embedment stiffness

of drift pin of timber
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
D°;‘_flas 30 910.7 43238 12.99 12 164711 245943 EI 0.16*EI
] — v
RFTETIL
o | Moment / Douglas fir / ¢12 - Shear force
200000 2 Douglas fir / ¢12
— 10000 | 5
150000 | £ 2
T <
100000 | & 5000 | §
= 2
Q 7}
50000 g Position of drift pin x (mm)
= Position of drift pin x (mm) ©
-40 -45 -30 -15 15 30 45 o
-40 -45 -30 - |}\m_ / 5 30 45
=500 -5000
-100000
-10000
-150000
E—ATF AT
9 ‘ Displacement
-40 -45 -30 -15 15 30 45 Douglas fir / ¢12
Position of drift pin x (mm) .00 Reaction force 06
Douglas fir / ¢12 )
-400 %—-‘5,/
z
600 | 3 04 £
o
5 g
2 03 | &
-800 ‘g &
g 2
-1000 | & 0
-1200 01
I Position of drift pin x (mm)
e 60 45 30 -5 0 15 30 45 60

RAE
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B12T D&

Thickness ¢ (mm)

P2

2 3

M-0 relation

P2

A g

Embedment stiffness

of drift pin of timber
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
Dougla:
o 60 910.7 43238 .48 12 164711 245043 El 0.16* EI
7 = v
fRMETIL
o | Moment / Douglas fir / ¢12 - Shear force
200000 2 Douglas fir / ¢12
~ 10000 | 5
150000 | £ g
. “~=
Z g
100000 | ~— 5000 b1
s 2
Q 7}
50000 g Position of drift pin x (mm)
= Position of drift pin x (mm) v
© -40 -45 -30 -15 15 30 45 o
-40 45 15 0 45
-5000
-10000
E—AUFE TAMAK
-40 -45 -30 -15 15 30 45
Position of drift pin x (mm) .00 Reaction force 06
Douglas fir / ¢12 _
05 | E
-400 g
z 04 | B
-600 § g
=] —
= 03 | &
-800 ‘§ &
Q 0.2
000 | = Displacement
0.1 Douglas fir / 912
-1200
Position of drift pin x (mm)
e 60 45 30 -5 0 15 30 45 60

RAE
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B12W D f&#T

Thickness ¢ (mm)

K

e

KFIX

M-0 relation Embedment stiffness Rotating stiffness
of drift pin of timber of drift pin end
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
Dougla:
o 90 910.7 43238 26.36 12 164711 245043 El 0.16* EI
7 = v
RFTETIL
o | Moment / Douglas fir / ¢12 - Shear force
200000 2 Douglas fir / ¢12
~ 10000 | &
150000 | £ g
. “~=
Z g
100000 | ~— 5000 b1
s 2
Q 7}
50000 g Position of drift pin x (mm)
= Position ofdrift pin x (mm)
-40 -45 -30 -15 15 30 45 o
-40 -45 -30 -15 15 30 45
-50000 -5000
-100000
-10000
-150000
E—AUFE TAMAK
9 ‘ Displacement
-40 -45 -30 -15 15 30 45 Douglas fir / ¢12
Position of drift pin x (mm) .00 Reaction force 06
Douglas fir / ¢12 _
05 | E
-400 g
04 | B
S |8
5 )
= 03 | &
-800 ‘§ &
g 2
-1000 | & 0
-1200 01
Position of drift pin x (mm)
e 60 45 30 -5 0 15 30 45 60

RAE
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B12A DfEM

Thickness ¢ (mm)

M,
P, s 2
K, Ky
M-0 relation Embedment stiffness Rotating stiffness
of drift pin of timber of drift pin end
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
Dougla:
o 120 910.7 438 28.71 12 164711 245943 EI 0.16*EI
7 = v
RFTETIL
i Moment / Douglas fir / ¢12 o Shear force
200000 = Douglas fir / ¢12
e 10000 | &
150000 g
8 &
100000 % 5000 | S
g 7
50000 g Position of drift pin x (mm)
= Position of drift pfn x (mm)
6 -40 -45 -30 -15 30 45
-40 -45 0 -15 15 3 45 [¢
-50000 -5000
-100000
-10000
-150000
E—ATb AW
-40 -45 30 -5 15 30 45 o g Displacement
Position of drift pin x (mm) _ Reaction force 0.7 bad Japanese cedar / 916
=}
Douglas fir / ¢12 06 %
2
= 05 | g
z a
g
£
=
£ 03
g
& 02
0.1
Position of drift pin x (mm)
—+466 -60 -45 -30 -15 0 15 30 45 60
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B-4) B#M . R4V

B16Q DfEHT

KU rEUE

016

Thickness ¢ (mm)

P2

2 3

P2

A g

M-0 relation Embedment stiffness
of drift pin of timber
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
Dougla
°;‘_f s 30 910.7 542.0 16.26 16 360793 500231 EI 0.03+EI
] — v
RFTETIL
| Moment / Douglas fir / 916 | Shear force
20000 | &
300000 | z Douglas fir / ¢16
g 15000 | &
200000 > &
z 10000 | &
100000 p Qo @
§ \ Position of drift pin x (mm)
N Position of drift pin x (mm) 40 45 30 15 15 30 45 4
40 45 230 15\ _/5 30 45 -5000
-100000 -10000
-15000
-200000
-20000
E—ATF AT
9 [— ]
Displacement
-40 -45 -30 -15 200 15 30 45 0.9 Douglas fir / ¢16
Position of drift pin x (mm) Reaction force
—~ 0.8
400 | & Douglas fir / ¢16
9 0.7
600 | &
= 06 | =
800 | 2 é
g 0.5 *é’
-1000 | & 04 | &
3
-1200 03 | &
2
-1400 02 |2
—-1600 | 0.1 o o
—— Position of drift pin x (mm)
806 60 45 30 15 0 15 30 45 60
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B16T D&

Thickness ¢ (mm)

P2

2 3

M-0 relation

P2

A g

Embedment stiffness

of drift pin of timber
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
Dougla
°;‘_f s 60 910.7 542.0 2822 16 360793 500231 EI 0.03+EI
] — v
RFTETIL
| Moment / Douglas fir / 916 | Shear force
20000 | &
300000 | _ z Douglas fir / 916
g 15000 | 8
200000 > &
z 10000 |
g 5000 é
100000 é Position of drift pin x (mm)
Position of drift pin x (mm) 40 45 30 15 15 30 45 4
-40 45 3 -15 15 0 45 -5000
100000 -10000
-15000
=200
-20000
E—AUME HTAB A
o ) Displacement
-40 -45 -30 -15 200 15 30 45 0.9 Douglas fir / ¢16
Position of drift pin x (mm) Reaction force
—~ 0.8
400 | & Douglas fir / ¢16
g 0.7
600 | &
= 0.6 )
-2 g
-800 | & £
: \ _:/
-1000 | & 04 | &
5
<
-1200 0.3 —é"
71400 02 |2
0.1
-1600 Position of drift pin x (mm)
806 60 45 30 -5 0 15 30 45 60
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B16W D f&#T

Thickness ¢ (mm)

P, s M,,
K, Ky
M-0 relation Embedment stiffness Rotating stiffness
of drift pin of timber of drift pin end
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
Dougla:
o 90 910.7 542.0 42.19 16 360793 500231 El 0.03+ EI
7 = 11.[S
RFTETIL
| Moment / Douglas fir / 916 | Shear force
20000 | &
300000 | z Douglas fir / 16
g 15000 | 8
o
. “~
200000 | 2 10000 | %
g 5000 | @
100000 § Position of drift pin x (mm)
o Position of drift pin x (mm) -40 -45 30 -15 15 30 45 d
-40 -45 -30 -15 15 30 45 -5000
00000 -10000
-15000
-200000
-20000
E— A PE AN A
o i _ Displacement
-40 -45 -30 -15 200 15 30 45 0.9 g Douglas fir / ¢16
Position of drift pin x (mm) Reaction force ~
—~ 08 | &
400 | & Douglas fir / ¢16 g
g 071 8
600 | S 3
= 06 | &
-800 | S A
qg} \_/
-1000 | & 04
-1200 03
-1400 0.2
0.1
-1600 Position of drift pin x (mm)
806 60 45 30 -5 0 15 30 45 60
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B16A MDfEMT

Thickness ¢ (mm)

P, s M,
K, Ky
M-0 relation Embedment stiffness Rotating stiffness
of drift pin of timber of drift pin end
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
Dougla
o 120 910.7 542.0 39.99 16 360793 500231 El 0.03+ EI
] — v
RFTETIL
| Moment / Douglas fir / 916 | Shear force
300000 20000\ & Douglas fir / ¢16
E 15000 | 8
g &
200000 Z 10000 5
< :
5 5000 | @
100000 é Position of drift pin x (mm)
Position of drifypin x (mm) 40 45 30 15 30 45 4
-40 -45 0 -15 15 3 45 -5000
100000 -10000
-15000
-200000
-20000
E—AUFE TAMAK
o ) Displacement
-40 -45 30 -15 oo 15 30 45 q 09 | Douglas fir / 916
Position of drift pin x (mm) Reaction force 038 g
400 Douglas fir / 16 Tl
0.7 é
-600 15}
0.6 | 2
E
0.5 A
g 0.4
8 03
<
=l 0.2
2
g 0.1
-1600 M Position of drift pin x (mm)
+806 60 45 30 -5 0 15 30 45 60

[%]

70

EE



C) HERTNME BITHERE—%

C-1) B#:RX¥ FUITFEUE: 12

AX KT rEY el2 #E 30mm DOFEH

Thickness ¢ (mm)

ip/z

2 3 =

M-0 relation

P2

Embedment stiffness

A g

of drift pin of timber
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment . o . .
Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N-mm) (N-mm) (N'mm’)  (N'mm’)
J
apanese 30 587.3 3298 9.70 12 164711 245043 El 0.16* EI
cedar
7 = v
fRMETIL
| Moment / Japanese cedar / ¢12 Shear force
200000 Z Japanese cedar / 912
= 10000 | 5
g g
150000 | £ 8
< 5000 | §
100000 | & &
g Position of drift pin x (mm)
50000 | = 3
N Position of drift pin x (mm) 40 40 K ey 0 9
-40 -40 20 \_/ 20 40 -5000
-50000
-10000
-100000
E—ATFE AW
-40 40 20 20 40 d Displacement
06 Japanese cedar / ¢12
Position of drift pin x (mm) 200 Reaction force '
Japanese cedar / ¢12 —
05 | E
g
400 | _ b
& 04| 2
o3 153
o Q
-600 :9“ 8
. 03 1%
S a
800 | 8 0.2
~
—To00 | 0.1
Position of drift pin x (mm)
126 -60 40 20 0 20 40 60

kAKX
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&

K12 REY 012 #E 60mm DR

Thickness ¢ (mm)

P2

M-0 relation

P2

A g

Embedment stiffness

of drift pin of timber
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment . o . .
Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
J
apanese 60 587.3 3298 15.20 12 164711 245043 El 0.16* EI
cedar
7 = 11.[S
fRMETIL
| Moment / Japanese cedar / ¢12 Shear force
200000 z Japanese cedar / ¢12
=~ 10000 | 5
]
150000 g 8
:Z: 5000 | §
100000 £ =
50000 é Position of drift pin x (mm)
Position of drift pin x (mm) 40 40 30 i 40 9
-40 -40 20 40 -5000
-10000
E—AVF AN
4o 40 20 2 £ Displacement
N o - 06 Japanese cedar / ¢12
Position of drift pin x (mm) 200 Reaction force
Japanese cedar / ¢p12 —
05 |
£
400 | _ Z
3 04 | 8
8
-600_| 5 ]
2 03 g.
2 a
800 | 2 02
~
-1000 0.1
Position of drift pin x (mm)
1260 -60 40 20 0 20 40 60

kAKX
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&

K12 REY 012 #E 90mm DR

Thickness ¢ (mm)

M, P, s M,
M,
K, Ky
M-0 relation Embedment stiffness Rotating stiffness
of drift pin of timber of drift pin end
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. o . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N*mm) N'mm’)  (N*mm’)
J
apanese 90 587.3 3298 23.30 12 164711 245043 El 0.16* EI
cedar
7 = 11.[S
fRMETIL
| Moment / Japanese cedar / ¢12 Shear force
200000 z Japanese cedar / 912
~ 10000 |
o
150000 g 8
< 5000 | §
100000 g =
g Position of drift pin x (mm)
50000 | =
N Position of drift pin x (mm) 40 40 30 A 40 9
-0 -40 0 2 40 -5000
250000
-10000
-100000
E—AUFE HTAE NN
4o 40 20 20 40 9 Displacement
06 Japanese cedar / ¢12
Position of drift pin x (mm) 200 Reaction force '
Japanese cedar / ¢12 —_
05 | E
g
400 | _ e
& 04| 2
3 5
-6/ : K<
= 03 %
2 [=]
800 | 8 0.2
3 :
-1000 0.1
Position of drift pin x (mm)
1260 -60 40 20 0 20 40 60

kAKX
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&

F1)Z FEY 012 #ME 120mm DT

Thickness ¢ (mm)

P, M,
K, Ky
M-0 relation Embedment stiffness Rotating stiffness
of drift pin of timber of drift pin end
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
J
apanese 120 587.3 3298 23.60 12 164711 245043 El 0.16* EI
cedar
7 = v
RFTETIL
Moment / Japanese cedar / ¢12 Shear force
200000 Z Japanese cedar / 912
- 10000 | &
g g
150000 | E 8
2 5000 5
100000 | &
E Position of drift pin x (mm)
50000 | =
N Position of driftfin x (mm) 10 10 20 4 9
-40 -40 220 20 40 -5000
-50000
-10000
-100000
E—AUFE TAMAK
© - Displacement
40 40 30 0 4 Japanese cedar / 912
Position of drift pin x (mm) 200 Reaction force
Japanese cedar / 912 ,g
-400 =
s 5
(53 g
o Q
-600 | 5 £
g Z
2 a
800 | 8
4
-1000 0.1
Position of drift pin x (mm)
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C-2) B#:RF¥
¥

K1) REUE : 916

K12 REY 016 #E 30mm DR

Thickness ¢ (mm)

ip/z

2 3

M-0 relation

P2

A g

Embedment stiffness

of drift pin of timber
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
J.
apanese 30 587.3 418.1 12.50 16 360793 500231 El 0.03+ EI
cedar
] — v
RFTETIL
|M0mcnt / Japanese cedar / ¢16 Shear force
15000 | Z Japanese cedar / ¢16
300000 | =~ b
g g
. 10000 | £
z E}
200000 | < g
£ 5000 | &
£ . o
S Position of drift pin x (mm
100000 | = & pinx (mm)
-40 -45 -30 -15 15 30 45 o
Position of drift pin x (mm) -5000
-40 -45 -30 -15 _%5 30 45 o 10000
-100000
-15000
E—A2EH AW
-40 45 30 15 15 30 45 Displacement
~—pg——|Japanese cedar/ 916
Position of drift pin x (mm) -200 Reaction force
g Japanese cedar / 16 06
400 | 8
& 0.5
o =
600 | 2 £
g 04 | T
= 2
-800 03 | 5
<
&
-1000 02 | 7/
-1200 0.1
Position of drift pin x (mm)
+466 -60 -45 -30 -15 0 15 30 45 60
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&

K12 REY 016 #E 60mm DR

Thickness ¢ (mm)

P2

2 3

M-0 relation

P2

A g

Embedment stiffness

of drift pin of timber
Timber Drift pin
Embedment Yield . . . ..
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N*mm) N'mm’)  (N*mm’)
J
apanese 60 587.3 418.1 2270 16 360793 500231 El 0.03+ EI
cedar
] — v
RFTETIL
| Moment / Japanese cedar / ¢16 Shear force
15000 | Z Japanese cedar / ¢16
300000 | = e
o
.g 10000 | S
200000 | & §
g 5000 | &
g Position of drift pin x (mm)
100000 | =
-40 -45 -30 -15 15 30 45 o
. Position of drift pin x (mm) -5000
-40 -45 -3 -15 15 30 45 -10000
-100000
-15000
E—ATb A A
40 45 30 IS 15 30 45 9 Displacement
07 Japanese cedar / ¢16
Position of drift pin x (mm) -200 Reaction force
Z Japanese cedar / ¢16 -
400 | 8
& 05 | _
=
600 | -2 é
3 041 =
51 =
o~ )
-800 03 g
g
[=9
-1000 2]
0.2 A
A_ \ 0.1
Position of drift pin x (mm)
o 60 45 30 -5 15 30 45 60

=7

|
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EE



&

K12 REY 016 #E 90mm DR

Thickness ¢ (mm)

] Py - M,
M,
K, Ky
M-0 relation Embedment stiffness Rotating stiffness
of drift pin of timber of drift pin end
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N*mm) N'mm’)  (N*mm’)
J
apanese 90 587.3 418.1 34.10 16 360793 500231 El 0.03+ EI
cedar
] — v
RFTETIL
| Moment / Japanese cedar / ¢16 Shear force
15000 | Z Japanese cedar / 916
300000 | = e
o
.g 10000 | S
200000 | & §
g 5000 | &
g Position of drift pin x (mm)
100000 | =
-40 -45 -30 -15 15 30 45 o
. Position of drift pin x (mm) -5000
-40 -45 -30 -15 15 30 45 -10000
- 00
-15000
E—ATb A A
-40 45 230 15 15 30 45 4 Displacement
07 Japanese cedar / ¢16
Position of drift pin x (mm) -200 Reaction force
Z Japanese cedar / ¢16 .
400 | 8
& 05 | _
=
600 | -2 é
3 041 =
51 =
o~ )
-800 03 g
g
[=9
-1000 2]
0.2 A
-1200 \ 0.1
Position of drift pin x (mm)
o 60 45 30 -5 0 15 30 45 60

|
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&

F1)Z FEY 016 #E 120mm DT

Thickness ¢ (mm)

P, s M,,
K, Ky
M-0 relation Embedment stiffness Rotating stiffness
of drift pin of timber of drift pin end
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. o . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
J
apanese 120 587.3 418.1 39.30 16 360793 500231 El 0.03+ EI
cedar
7 = v
fRMETIL
| Moment / Japanese cedar / 916 Shear force
15000 | Z Japanese cedar / ¢16
300000 | = g
|53
_g 10000 | 3
200000 | € g
£ 5000 =
100000 é Position of drift pin x (mm)
-40 -45 -30 -15 15 30 45 [¢
Position of driff pin x (mm) -5000
-40 -45 0 -15 15 3 45 -10000
-100000
-15000
E—A2EH AW
} j _ i e Displacement
10 P 3¢ P 1 » ai 07 | E Japanese cedar / ¢16
Position of drift pin x (mm) -200 Reaction force ]
Japanese cedar / 916 06 | &
153
-400 g
05 | &
-600
0.4
i} z 03
g
-1000 | 5 02
=]
.2
-1200 | S 01
M Position of drift pin x (mm)
e 60 45 30 -5 0 15 30 45 60
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C-3) 8B# . Rq47vY

FIUZ REUE : 912

RAITY KYTREY 912 #F 30mm DEEHT

Thickness ¢ (mm)

ip/z

2 3

P2

A g

M-0 relation Embedment stiffness
of drift pin of timber
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
Dougla
o 30 910.7 43238 12.60 12 164711 245943 EI 0.16*EI
] — v
RFTETIL
| Moment / Douglas fir / ¢12 i Shear force
200000 Z Douglas fir / ¢12
~ 10000 |
o
150000 g é
Z g
100000 | =~ 5000 b1
= 2
Q w1
50000 g Position of drift pin x (mm)
= Position of drift pin x (mm) ©
© -40 -45 -30 -15 15 30 45 o
-40 -45 -30 - 1}\0_ / 5 30 45 9
-5000 -5000
-100000
-10000
-150000
E—AUME TAMAK
4o 45 30 .15 15 30 45 9 Displacement
.. ol Douglas fir / ¢12
Position of drift pin x (mm) .00 Reaction force 06
Douglas fir / ¢12 —_
400 05 é
h S~—
2 NE
600 | 5 4 g
o
5 g
o 03 | =
-800 8 A
g 0.2
-1000 | & :
-1200 0.1
T~ Position of drift pin x (mm)
o 60 45 30 -5 0 15 30 45 60
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RAIY KYITREY 912 #E 60mm DEEHT

Thickness ¢ (mm)

ip/z

:

M-0 relation

P2

Embedment stiffness

A g

of drift pin of timber
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. o . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
Dougla:
o 60 910.7 43238 17.90 12 164711 245043 El 0.16* EI
7 = v
fRMETIL
| Moment / Douglas fir / ¢12 i Shear force
200000 Z Douglas fir / ¢12
g 10000 | 5
150000 8
: S
100000 & 5000 g
s 2
Q w1
50000 g Position of drift pin x (mm)
= Position of drift pin x (mm)
© -40 -45 -30 -15 15 30 45 o
-40 -45 -3 -15 15 30 45 o
-50000 -5000
-NQO00
-10000
-150000
E—AUFE TAMAK
-40 -45 =30 -15 15 30 45 o
Position of drift pin x (mm) g Reaction force 06
Douglas fir / ¢12 —_
05 | E
-400 g
z 04 | B
600 | 3 g
< <
800 | & 031 8
E
31 0.2
1000 | e Displacement
0.1 Douglas fir / ¢12
-1200
Position of drift pin x (mm)
o 60 45 30 -5 0 15 30 45 60
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EE



RAIY KYTREY 912 #F 90mm DEEHT

Thickness ¢ (mm)

K

e

KFIX

M-0 relation Embedment stiffness Rotating stiffness
of drift pin of timber of drift pin end
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
Dougla
o 90 910.7 43238 27.60 12 164711 245943 EI 0.16*EI
] — v
RFTETIL
| Moment / Douglas fir / ¢12 i Shear force
200000 Z Douglas fir / ¢12
~ 10000 |
o
150000 g é
Z g
100000 | =~ 5000 b1
= 2
Q w1
50000 g Position of drift pin x (mm)
= Position of/drift pin x (mm)
© -40 -45 -30 -15 15 30 45 o
-40 -45 =30 -15 15 30 45 o
-50000 -5000
-100000
-10000
-150000
E—AUFE TAMAK
40 45 30 -5 15 30 45 9 Displacement
. ol Douglas fir / ¢12
Position of drift pin.x (mm) _qq Reaction force 0.6
Douglas fir / ¢12 —_
05 | E
-400 g
z 04 | B
-600 3 §
o —_
ha 03 | &
-800 é A
g 0.2
-1000 | & :
-1200 01
Position of drift pin x (mm)
+406 60 45 30 -5 0 15 30 45 60
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RATY

F1UZ REY 012 #F 120mm DFEHT

Thickness ¢ (mm)

M,
P, s 2
K, Ky
M-0 relation Embedment stiffness Rotating stiffness
of drift pin of timber of drift pin end
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
Dougla:
o 120 910.7 43238 26.80 12 164711 245043 El 0.16* EI
7 = v
fRMETIL
i Moment / Douglas fir / ¢12 o Shear force
200000 Z Douglas fir / 12
= 10000 | &
o
150000 E :9-4
100000 % 5000 5
g %
50000 E Position of drift pin x (mm)
= Position of drift pff x (mm)
9 -40 -45 -30 -15 1 30 45 o
-40 -45 0 -15 15 3 45
-50000 -5000
-100000
-10000
-150000
E—AUFE TAMAK
-40 -45 -30 -15 15 30 45 DDlsplacement
ouglas fir / ¢12
Position of drift pin x (mm) _ Reaction force 06
Douglas fir / ¢12 ,g
= g
2 g
2 =
= &
] a
3
5
I
Position of drift pin x (mm)
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C-4) BM: RNqA47Y
RAIY FKYTREY ¢0l6 #IE 30mm DEH

Thickness ¢ (mm)

ip/z

K1) REUE : 916

2 3

M-0 relation

P2

A g

Embedment stiffness

of drift pin of timber
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. o . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N*mm) N'mm’)  (N*mm’)
Dougla:
o 30 910.7 542.0 16.20 16 360793 500231 El 0.03+ EI
7 = 11.[S
RFTETIL
| Moment / Douglas fir / 916 | Shear force
20000 | &
300000 | z Douglas fir / ¢16
£ 15000 | 8
200000 | 2 10000 “:
g 000 %
100000 § \ Position of drift pin x (mm)
Position of drift pin x (mm) 40 45 30 15 15 30 45 4
40 45 30 -|K _/ 5 30 45 -5000
-100000 -10000
-15000
-200000
-20000
E—AUFE HTANE
—_— ] -
40 45 30 15 15 0 45 9 09 Displacement
-200 : Douglas fir / ¢16
Position of drift pin x (mm) Reaction force 0.8
400 | & Douglas fir / ¢16 '
3 0.7
600 | &
= 06 | 2
e £
800 | 2 0s | £
& 5
-1000 0.4 g
3
-1200 03 | &
-1400 02 |2
—=1600 0.1
\ Position of drift pin x (mm)
80 60 45 30 -5 0 15 30 45 60

&3

EE



RAIY FKYTREY ¢l6 #E 60mm DEHT

Thickness ¢ (mm)

ip/z

:

M-0 relation

P2

A g

Embedment stiffness

of drift pin of timber
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N*mm) N'mm’)  (N*mm’)
Dougla
o 60 910.7 542.0 28.00 16 360793 500231 El 0.03+ EI
] — v
RFTETIL
| Moment / Douglas fir / 916 | Shear force
20000 | &
300000 | z Douglas fir / ¢16
£ 15000 | 8
200000 > &
z 10000 | =
g 5000 %
100000 § Position of drift pin x (mm)
Position of drift pin x (mm) 40 45 30 15 15 30 45 4
-40 -45 -3 -15 15 30 45 -5000
-100000 -10000
-15000
=200
-20000
E—AUFE HTANE
l Displacement
-40 -45 -30 -15 o 15 30 45 4 09 Douglas fir / 916
Position of drift pin x (mm) Reaction force
— 0.8
400 | & Douglas fir / ¢16
9 0.7
600 | &
= 0.6 'é*
e £
-800 §, N _;/
& 5
-1000 04 | 2
g
-1200 0.3 §
-1400 02 |9
0.1
-1600 Position of drift pin x (mm)
80 60 45 30 -5 0 15 30 45 60

84

EE



RAIY KYTREY ¢l6 #E 90mm DEHT

Thickness ¢ (mm)

M,
P, |- 2
K, Ky
M-0 relation Embedment stiffness Rotating stiffness
of drift pin of timber of drift pin end
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. o . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
Dougla:
o 90 910.7 542.0 42.10 16 360793 500231 El 0.03+ EI
7 = v
RFTETIL
| Moment / Douglas fir / 916 | Shear force
20000 | &
300000 | z Douglas fir / ¢16
£ 15000 | 8
200000 > &
z 10000 | =
g 5000 é
100000 § Position of drift pin x (mm)
Position of drift pin x (mm) -40 45 30 15 15 30 45 4
-40 -45 -30 -15 15 30 45 -5000
00000 -10000
-15000
-200000
-20000
E—ATb A DK
o ) . Displacement
-40 -45 30 -15 o 15 30 45 d 09 | 5 Douglas fir / 916
Position of drift pin x (mm) Reaction force e
—~ 08 | =
400 | & Douglas fir / ¢16 g
3 07 | 8
600 | & =
o 06 | =
g @
800 | = a
§ N_/
-1000 | & 04
-120 0.3
-1400 0.2
0.1
-1600 Position of drift pin x (mm)
H860 60 45 30 -5 0 15 30 45 60

RAK EE
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RATY

F1UZ REY 016 #E 120mm DFEHT

Thickness ¢ (mm)

P, s M,,
K, Ky
M-0 relation Embedment stiffness Rotating stiffness
of drift pin of timber of drift pin end
Timber Drift pin
Embedment Yield
. m cdmen © Load at Diameter 1st yield 2nd yield Initial Secodary
Thickness stiffness of ~ embedment .. . . .
‘Wood . splitting of drift pin moment moment stiffness stiffness
; timber strength
species
P t K. P, P d My, M, Kppi K pps
(mm) (N/mm’) (N/mm) (kN) (mm) (N*mm) (N-mm) (N'mm’)  (N'mm’)
Dougla:
o 120 910.7 542.0 45.40 16 360793 500231 El 0.03+ EI
7 = 11.[S
RFTETIL
| Moment / Douglas fir / 916 | Shear force
300000 20000 | & Douglas fir / ¢16
E 15000 | 8
E &
200000 | 2 10000 | &
< :
5 5000 | @
100000 é Position of drift pin x (mm)
Position of drif} 40 45 30 -5 30 45 6
-40 -45 30 -15 15 3 45 -5000
100000 -10000
-15000
-200000
-20000
E—AUFE TAMAK
o ) Displacement
-40 -45 30 -15 o 15 30 45 d 09 | _ Douglas fir / 916
Position of drift pin x (mm) Reaction force 038 g
400 Douglas fir / ¢16 Tl
0.7 é
-600 15}
06 | 8
E
0.5 A
g 0.4
o
2
<
=l 0.2
2
g 0.1
M Position of drift pin x (mm)
+806 60 45 30 -5 0 15 30 45 60
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